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1944 1943 | % 
‘GENERATION® (Net) | | 
IE 8s 20e | na fe aidik ale dlw anise wed d we eBonn | 13,461,210,000 13,446,631,000 | + 0.1 
Dy Water Power Plants.......... 62. ..00500% vel 5,700,942 ,000 6,038,348,000 — 5.6 
= eS sa | - 
oe occ cd avais, o's piive ¢ oipaieiw Be vie 8 19, 162,152,000 19,484,979.000 | — 1.7 
Add—Net Imports over International Boundaries................... | 122,802,000 112,867,000 | + 8.8 
Lese—Company Use.............0..cccccesccscce. aoa 140,510,000 138,165,000 | + 1.7 
Less—Energy Used by Producer................ ius iraie's, Sip a ane oan 24? 224,000 865,732,000 | —72.0 
Net Energy for Distribution................... IOs eee ir 18,992,220,000 18,593,949.000 + 1.7 
eS a ene 2,424,969,000 2,104,132,000 +15.2 
Sales to Ultimate Consumers......................05.. 16, 477 251,000 16,489, 817, 000 | — 0.1 
CLASSIFIC ATION OF SALES 
NUMBER OF CUSTOMERS—As of November 30th | | 
Mmmenentses Of Domestic... ..050 ss cccccccceces 27,365,588 | 26,838,617 | + 2.0 
ED EN EE) 1,140,560 | 1,091,099 | ...... 
Commercial or Industrial: | 
Sen Det AMM POWER. gn. cect ccce ess 4,260,712 \ 4,162,491) + 2.4 
Rare Taget and Power... 5. ccc ccc teas eecs ¥ cuewial 151,952 | 147,869 
ge a ak ag erdioe ereced eh etc 117,729 TI99BS i oes 
Total Ultimate Customers.......... "33, 036,541 32,360,061 + 2.1 
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Ree baeet Od POWE. .... «|. ..ccccccccceccs 9,315,122,000 | 9, 596, 602,000 — 2.9 
Street and Highway Lighting.................... | 207,276,000 | 198,967,000 + 4.2 
BS a ix ees maa 791,402,000 | 917 080,000 —13.7 
Railways and Railroads: | 
Street and Interurban Railways............ She ak tee ate ee 384,056,000 | 398,555,000 — 3.6 
Electrified Steam Railroads.................... eS A ee } 223,862,000 221,078,000 + 1.3 
MII nse oon -cin cine Sisoibo ob ba 409,60 | 81,530,000 a 83,873,000 — 2.8 
Total to Ultimate Customers......... a 16 477,251, 000° 16, 489,817,900 | — 0.1 
Revenue from Ultimate Customers....................0000005. | - $273,362,300 $266,855,000 | + 2.4 
(Net after refunds, etc.) | | 
| } 
RESIDENTIAL OR DOMESTIC SERV ICE 
rr ] 
AVERAGE CUSTOMER DATA—For 12 months ended | | 
November 30th 
BREE OUED EF CUSTOMET.. wo soci cc cc etc ccscccscccvevecin 1,138 1,070 + 6.4 
oo oso. 2) «ale eid dig tive Bao e-enkaave siciaa wakewen $40.06 $38.52 + 4.0 
NN oo cor ool andre dips Shales Las alee K OW 3.52¢ | 3.60¢ | — 2.2 
| 
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Preplanning for Major Emergencies 
How It Is Done by the Boston Edison Company 


By T. H. Haines 


Assistant Vice-President, Transmission and Distribution, Boston Edison Company 


Presented before the Transmission and Distribution Committee, 


N the past the Operating Depart- 
ments of the Boston Edison Com- 
pany have recognized the possibil- 
ity of certain emergencies involving the 
electric and steam plant and have pre- 
pared operating routines for use in such 
eventualities. 

The experience of the Company dur- 
ing the period of rehabilitation follow- 
ing the New England Hurricane of Sep- 
1938, however, demonstrated 
the desirability of establishing a more 
and coordinated procedure, 
readily adaptable to all possible contin- 
gencies of sufficient magnitude to be con- 
“major emer- 


tember 21, 


complete 


sidered in the category of 
gencies.”” 

During the next year, such a coordi- 
nated procedure, or master plan, was 
developed through the cooperation of all 
Departments of the Company. The back- 
ground of experience contributed by em- 
ployees of the Company who were in key 
positions during the service restoration 
period following the 1938 hurricane was 
supplemented by information obtained 
from utilities that had experienced such 
hurricanes, sleet storms, 
floods and earthquakes. From these and 
other sources of information, the organ- 
ization plan had been completely devel- 
oped by September, 1939, and was ready 
to meet its first test. 

Since the 1938 Hurricane was the 
first to visit New England in approxi- 

mately 100 years, it appeared likely that 
this test would be provided by another 
type of emergency, possibly a sleet storm 
or enemy bombing. 


disasters as 


That we were to be surprised was evi- 
dent early on the morning of September 
14, 1944. At that time the Company 


was advised by the Weather Bureau of 
the approach of a tropical storm and on 
and Friday, 


Thursday September 14 








February 15, 1945 


and 15, the 40 cities and towns in the 
600 sq. mile area served by the Boston 
Company another 
hurricane, the second within six years. 
While the advance reports of this 
1944 hurricane indicated that it would 
be of equal severity and gave every indi- 
cation of being as devastating as _ its 
a last minute shift in its 
saw the center of the storm pass 
out to sea a few miles southeast of Bos- 


Edison experienced 


predecessor, 
path 


E.E.1., 


Pittsburgh, Pa., 


ritory served by the Boston Edison Com- 
pany was not comparable with that 
caused by the 1938 hurricane, when the 
center of the storm was to the west of 
Boston. 

In 1938, the storm 
the Connecticut Valley and Boston was 
exposed to the velocity of the whirling 
vortex plus the velocity of the rate of 
travel of the center of the storm. 

In 1944, although the storm center 


center followed 
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ton. Asa result the destruction of trees, passed close enough to Boston so that the 
poles and customers’ services in the ter- calm of the core area was felt, the veloc- 
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ity of the rate of travel opposed the 
velocity of the vortex. 

Six years ago, of our 400,000 custom- 
ers, 292,000 were without service on the 
night of the hurricane. 

A day later 172,000 were without ser- 
vice. 

Two days later 126,000 were without 
service. 

Three days later 93,800 were without 
service, and it was approximately two 
weeks later before all customer service 
was restored. 

By comparison, on the night of Sep- 
tember 14-15, 1944, the electric service 
of approximately 184,000 of our 400,000 
customers suffered some interruption but 
in a great many cases the interruptions 
were momentary or of such short dura- 
tion that little inconvenience was ex- 
perienced. At the end of 24 hours, it 
is estimated that not more than 50,000 
customers were still without service and 
at the end of 48 hours this number had 
been reduced to about 10,000. Prac- 
tically all of these were cared for on 
Sunday, the third day, after the storm. 

These statistics do not mean, however, 
that there was only minor destruction 
from the hurricane. It was actually the 
second most serious interruption of ser- 
vice in Company history, even more ex- 
tensive than the sleet storm of 1921. The 
fact that the period of restoration be- 
came a matter of three days rather than 
two weeks, as in 1938, was not accom- 
plished without most effective work by 


all concerned and most of all by valiant 
work by our line crews, aided by careful 
planning and adequate preparation. 

In developing our emergency organ- 
ization, two factors were considered of 
prime importance; namely: 

(a) The plan should be sufficiently 
comprehensive to adequately provide for 
organizing and supervising all activities 
likely to be necessary during any type of 
emergency imaginable. 

(b) The organization should be flex- 
ible in order that each major unit may 
function independently, or in conjunc- 
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tion with other units of the emergency 
organization or with indirectly affected 
departments carrying on normal routine 
activities. 

From the above, it is evident that the 
procedure for coordinating the numer- 
ous and diversified activities, must be 
somewhat involved. It seems-best, there- 
fore, in this paper, to limit the descrip- 
tion of the emergency organization plan 
to its application to the hurricane type 
of emergency. 


1. Emergency Administrator 


The plan provides for the appoint- 
ment by the President of an Emergency 
Administrator who carries this designa- 
tion when conditions are normal as well 
as during emergencies. In this way, the 
plan is reviewed, amplified or amended 
when experience dictates or when there 
is any change in the Company’s operat- 
ing organization. 

When emergency conditions prevail, 
the President declares a state of emer- 
gency through the Emergency Adminis- 
trator who, with the collaboration of the 
General Headquarters Staff, sets up and 
administers the emergency organization, 
During this period, he is empowered 
with full authority over all Company 
activities. 

By setting up the Emergency Organ- 
ization on the morning of September 14, 
a great many things were done by early 
afternoon that had not been put into 
effect until two or three days after the 
1938 hurricane. 

For instance, the key personnel di 
recting the various emergency units we 
assembled while the hurricane was still 
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Many hours before the hurricane of September, 1944, reached the Boston area, executives of the Boston Edison Com- 
pany who direct the Emergency Units met at Emergency “GHQ” with President Toner to set in motion plans previ- 
ously made for handling such situations. 
Standing are R. E. Dillon, Assistant General Manager and Chief Engineer; J. V. Toner, President and General Manager; J. T. Ward, 
Vice President and Director of Steam and Electric Operations; L. L. Edgar, Vice President Fuel and General Purchasing. 
—_ Seated, beginning with left foreground and reading clock-avise: T. H. Haines, Asst. Vice President and Supt. of Transmission and Dis- 
iS tribution; E. J. Hyland, Treasurer; T. H. Carens, Vice President Public Relations, Promotion and Merchandising; H. W. Wellington, 


Superintendent of Production; C. A. Corney, Asst. Vice President and Supt. of Engineering; D. E. Washburn, Power Sales Manager; 
A. J. McEachern, Industrial Relations Manager; A. C. Havlin, Assistant Treasurer. 
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Preliminary surveys and estimates of 
material requirements and available sub- 
stitutes were made and arrangements 
completed to secure needed quantities im- 
mediately. 

Arrangements were also made with 
gveral public utility companies outside 
the path of the approaching hurricane 
as far west as Chicago and south to Bal- 
timore for such aid as might prove neces- 
sary and they might be able to furnish. 

The course of the storm was followed 
by telephone from noon on with all util- 
ity and federal agencies which had per- 
tinent information. 


2, Public Relations and Publicity 


This important part of the emergency 
organization was created primarily to 
provide a means for successfully han- 
dling the large volume of requests re- 
ceived from municipal governmental off- 
cials and the general public in regard to 
kervice restoration information. 

Representatives were set up in each 
‘ity and town on the system to handle 
public relations problems and report 
serious interruptions to hospitals, insti- 
utions, food plants, dairies and other 
customers of that nature. Cases requir- 
ing special attention were investigated 
in the field and necessary information 
Bhus obtained for consideration of ser- 
‘ice priorities. 

At regular intervals, conditions in the 
various towns were reported to an In- 
formation Center, where hourly bul- 
etins were issued to key personnel in 
he Emergency Organization and to in- 
erested Operating Departments for 
heir information and guidance. 
Telephone calls from the general pub- 
ic relative to service restoration requests 
bind information were handled in such a 
anner as to best satisfy the complainant 
hat his interests were being properly 
andled. By expanding the telephone 
acilities and rerouting service calls to 
lesignated lines, serious overloading of 
bur Service Despatchers was avoided 
nd satisfactory service rendered to our 
ustomers. 

Under normal conditions the Publicity 
itector is responsible for the clearance 
f all statements to the press. It is ex- 
tremely important that this practice be 
dhered to during emergencies and Mu- 
icipal Representatives and other emer- 
ency workers in key positions are so 
formed in order to avoid undesirable 
ublicity through local newspaper re- 
rases from unauthorized sources. 

A certain amount of printing is usu- 
lly found necessary during emergencies 
























to provide window cards for temporary 
offices in the field and for motor vehicle 
“emergency stickers.” Every Boston 
Edison car intended for use in the work 
of restoration was so equipped during 
each of the hurricane emergencies. 

Also, many photographs for historical 
record purposes were taken in the field 
during the storm and while the restora- 
tion work was in progress. 


3. Federal, State and Municipal Contacts 


During certain types of emergencies, 
situations may arise necessitating unusual 
police or military protection and the 
emergency organization provides for 
making arrangements and directing such 
of these activities as are thought advis- 
able by the Emergency Administrator. 

These contacts were established during 
the emergency period with the First Ser- 
vice Command, the State Guard and 
Municipal Departments, including po- 
lice. Through some of these agencies 
arrangements were also made for hous- 
ing and feeding of at least 200 men from 
outside our territory, should it prove 
necessary. 


4. Accounting Procedures 


(a) Emergency Accounting 

This group is composed of the Chief 
Clerks and clerical division personnel of 
the affected operating departments to- 
gether with a centralized staff of se- 
lected Accounting Department employ- 
ees. 

In this way, uniform instructions and 
information regarding emergency ac- 
counting requirements are furnished to 
Working Force Supervisors, emergency 
field clerks and others concerned. 

(b) Emergency Field Clerks 

The ultimate clearing of emergency 
accounts requires accurate information 
relative to work performed and it is the 
responsibility of the Working Force Su- 
pervisors to provide this information. To 
relieve them of as much detailed clerica! 
work as possible, however, emergency 
field clerks are immediately assigned to 
each field work center. These clerks are 
required to be familiar with time cards 
and the rules and regulations applying 
to the working conditions of the various 
classes of personnel, and function as 
timekeepers under the joint supervision 
of the Accounting Department and the 
Working Force Supervisor to whom they 
are assigned. 

(c) Emergency Payroll 

This group maintains accurate rec- 
ords of labor and repair costs and is re- 
sponsible for all activities in connection 


emergency payroll. 
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with the preparation and delivery of the 


5. Communication 


It was evident from our studies that 
adequate communication is a vitally im- 
portant necessity during times of emer- 
gency. 

Although there may be times, such as 
the recent hurricane disaster, when the 
Company’s normal communication facil- 
ities are not seriously impaired, prepara- 
tions have been made, nevertheless, for 
maintaining communication between se- 
lected key points of the system under 
the worst conditions imaginable. 


(a) Wired Telephones 


Standing arrangements had been made 
with the local telephone officials where- 
by important lines are given preferential 
treatment in regard to telephone service 
maintenance and_ restoration 
emergencies. 

Also, prior to the arrival of the 1944 
storm, prompt communication with the 
Distribution Despatchers and with field 
headquarters was assured by installing 


direct telephone lines from Boston Head- 
quarters, 


during 


(b) Company Short 
Telephones 


Wave Radio 

As in all former emergencies of lesser 
degree since Boston Edison’s short-wave 
two-way radio telephone system was 
placed in operation, the amount of time 
saved by its use in service restoration 
work following the hurricane was in- 
calculable. Approximately 550 trans- 
actions involving two to more than a 
dozen transmissions each, were handled 
during the first 24 hours after we began 
to have circuit outages. ; 

In addition to 23 mobile units and 
the fixed station at the Distribution 
Despatching headquarters, eight fixed 
two-way sets are installed at Generating 
Stations, the General Headquarters and 
in important substations so that in event 
of complete failure of telephone facilities 
system despatching may be done by the 
use of short wave units. 


6. Restoration Planning 


This element of the organization reg- 
ularly advises the Emergency Adminis- 
trator regarding the initial and subse- 
quent magnitude of the reconstruction 
work to be performed in order that the 
effectiveness of various planned measures 
may be observed as soon as possible after 
each is instituted. It is through this unit 
that the speed of restoration of service, 
both for the system as a whole and rela- 
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tively by portions, is determined and 
regulated. 

(a) System Surveying 

The duties of this group is to prompt- 
ly and rapidly survey the extent of the 
damage and to report for the Emergency 
Administrator’s guidance, the nature, lo- 
cation and amount of damage to the sys- 
tem. 

At daybreak on Friday, September 15, 
when it became possible to determine 
with some degree of accuracy the extent 
of damage to the system, such a rapid, 
preliminary survey was made from each 
field headquarters. Routes to be covered 
had been previously selected to provide 
a representative cross section of each 
area from which the total amount of 
damage might be estimated. These sur- 
veys were coordinated and supplemented 
by other observations made during the 
storm and indicated those areas most 
seriously affected. 

As soon as possible after the prelimi- 
nary survey, a second detailed survey 
was made to enable the compilation of 
a comprehensive list of materials neces- 
sary for repair work and to permit the 
formation of reasonably accurate esti- 
mates as to the supplementary personnel 
and automotive equipment necessary. 

The survey functions were continued 
throughout the emergency in order that 
first hand information might be continu- 
ously available regarding the progress 
of the specific phases of the restoration 
work. 

(b) Supplying Company Records 

This group is composed of employees 
familiar with the Company’s records sys- 
tem of overhead and underground plant. 
Copies of such records are made avail- 
able, upon short notice, to the Work 
Centers and all units of the emergency 
organization requiring this information. 

(c) Service Priority 

The service priority group is estab- 
lished for the purpose of selecting, sched- 
uling and reporting to the Operating 
Department the customers and circuits 
that should receive first consideration. 

Naturally, during the storm every 
effort was made to keep services alive to 
hospitals and similar institutions. This 
was accomplished with remarkable suc- 
cess, with nearly all services to hospitals 
restored during the early morning hours 
of Friday, September 15. 

Next in the order of importance were 
public services, such as Fire Stations, 
Police Stations, Telephone Exchanges, 
Water Supply Systems, followed by 
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dairy customers, food storage customers 
and essential war industries. 

(d) Report Center 

Through routine progress reports re- 
ceived by this group, a visual record of 
the status of the restoration work over 
the entire Boston Edison territory was 
continuously available. ‘This record was 
used as a guide by the management in 
re-allocating field forces to secure best 
results and was also very useful to those 
handling Public Relations and Publicity. 

As portions of primary lines were re- 
stored to service, records at field head- 
quarters were so marked and the infor- 
mation immediately transmitted over 
direct telephone lines to the Report Cen- 
ter. At the Report Center, this infor- 
mation was recorded directly as received 
by marking the circuit print lines in red 
pencil to indicate those portions which 
had been made alive. 

Upon completing the restoration of 
service to customers, the same procedure 
was followed in each area in the restora- 
tion of street lighting. Nearly all of 
the street lighting circuits were operat- 
ing normally by the Tuesday evening 
the except for the 
burned out lamps caused by primary 


crosses. 


following storm 


Patrol crews were organized to locate 
and replace these lamps and thereby 
complete the restoration of service to 
all classes of load. 

(e) Meteorological 

It is the duty of this group to obtain 
and distribute pertinent meteorological 
data, as available from the United States 
Weather Bureau service and all other 
sources. 

Two stationed at the 
Weather Bureau station at East Boston 
during the storm whose duty it was to 
keep General Headquarters fully in- 
formed of all details of the aproaching 
storm. 


men were 


(f) Engineering 

Engineering details of the reconstruc- 
tion program are determined by this 
group, as required. 

An important initial duty, when neces- 
sary, is to act promptly in determining 
the maximum extent to which plant may 
be returned to service by segregating de- 
fective portions. Any necessary steps 
are also taken to insure that parts of the 
system still in operation or returned to 
operation will continue to render satis- 
factory service. 

The nature of the 1944 emergency, 
however, was fortunately such that 


* 
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plant engineering problems were a minor 
consideration. 


7. Supplies and Transportation 

The varigus groups in this unit as. 
sume full responsibility for procuring 
and issuing materials, tools, equipment, 
vehicles, and transportation as deter- 
mined by the nature of the emergency 
and the requirements of the working 
forces. In addition, material removed 
from the system is salvaged and vehicles 
maintained and serviced. 

A pool is established of all automotive 
equipment and vehicles available for 
emergency work are assigned to author. 
ized persons in accordance with rules 
established for the emergency. 

Care is taken at temporarily estab. 
lished field stock centers to ascertain that 
stock is properly sheltered and guarded 
against theft at all times. 


8. Personnel 

(a) Supplying of Workers 

Procuring the necessary personnel re. 
quired by the various emergency groups 
is the important function of this group. 
Authority is granted to temporarily 
transfer workers from one department 
to another without observing the cus- 
tomary formalities, provided that such 
action does not interfere with operating 
routines which must be maintained dur- 
ing the emergency. 

In connection with the allocation of 
supervisory assistants, survey men, and 
other skilled workers from within or 
outside the Company, care is taken to 
distribute desirable talent as uniformly 


as possible among the work centers req 


questing aid. 

(b) Transporting, Feeding ani 
Housing of Workers 

Although assistance from other util 
ities was not required during the 19 
emergency, it is the function of thi 
group when necessary to meet worker 
arriving from distant points and to ar 
range for their transportation, feeding 
and housing. 

While these workers are usually a 
companied by a supervisor who is’ e& 
pected to assume responsibility for thei 
health, financial needs and general we! 
fare, etc., it is nevertheless a function @ 
this group to see to it that such worke 
are cared for properly. 

(c) Accident Prevention and Inve 

tigation 

The large scale activities generally 3 
sociated with major disasters usually 
sult in a greatly increased force warkif 
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conditions. These conditions place a re- 
sponsibility on Management to be espe- 
cially watchful in order that cases of 
accident or illness promptly receive 
proper hospitalization, surgical or med- 
ical attention. 

The investigation of industrial acci- 
dents is normally a function of the Com- 
pany’s safety engineer and the added su- 
pervisory responsibilities of this nature 
are also carried on under his direction 
during emergencies. 

(d) Medical 

The functions of the Medical Direc- 
tor during emergencies, as during normal 
periods, are largely advisory in charac- 
ter and local physicians and _ hospitals 
are relied upon to a great extent to care 
for workers disabled through sickness 
or accident. 

It was a source of great satisfaction 
to all that not one single case of personal 
injury to any employee or to any em- 
ployee of contractors working on our 
lines was reported during the 1944 
emergency. 

Considering the great number of po- 
tentially hazardous conditions which ex- 
isted due to hurricane damage to our 
construction, we feel that such a record 
must be in a great part due to the fact 
that our men continued to use proper 
work methods even under the most try- 
ing conditions. 

9. Despatching Labor, Supplies, and 
Transportation 

This unit provides a contact between 
the affected Operating Departments and 
other units of the Emergency Organiza- 
tion whereby arrangements are made for 
the assignment, replacement or release 
of field working forces, vehicles, and 
such tools and equipment as are not 
available from the local stock centers. 

Also, in cooperation with the Restora- 
tion Planning group, the manner in 
which the working forces are integrated, 
equipped and despatched is outlined, care 
being observed to suit each assignment 
in accordance with its relative impor- 
tance. 

10. Affected Operating Departments 


Affected field operating departments 
are regarded as major units of the emer- 
gency organization. Superintendents of 
such departments are considered in the 
same category as Coordinators of other 
activities and are under the direct super- 
vision of the Emergency Administrator. 

Supplementary personnel assigned to 
skilled or unskilled manual work nor- 
mally performed by such departments 
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abnormally long hours under adverse 
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Hats off to the Line Crews—Careful planning and adequate prep- 
aration, effective work by all concerned, and most of all, valiant 
work by the line crews, hastened restoration of hurricane damaae. 


are placed under the direction of the 
operating department’s regular super- 
visory staff. This applies whether work- 
ers are temporarily transferred from 
other departments within the Company 
or obtained from sources outside the 
Company. 


In the 1944 emergency, as 
Transmission and Distribution Department 
was the operating department principally 
affected and all available employees of the 
line forces worked continuously through the 
night of the storm and until dark or later 
on Friday evening. Work was also carried 
on during the daylight hours on Saturday 
and Sunday in order that service to all cus- 
tomers might be restored as promptly as pos- 
sible. 

The highest praise was earned by these 
men of the line force who worked long 
hours, and in the wind and rain, to carry 
out the actual physical work connected with 
the restoration of service. Without them, 
all of our planning would have been in vain. 

As in 1938, major difficulties were brought 
about by fallen trees and limbs. Although 
not many poles were broken, there were in- 
numerable fallen and burned primary, 
secondary, and street lighting wires and 
many branches resting on and hanging from 
the wires. The quantity of trouble with 
customers’ overhead services was not large 
enough to be serious. 

The volume of tree trouble requiring clear- 
ing was relieved to some extent by the addi- 
tional crews obtained from tree expert com- 


in 1938, the 


panies and local contractors, as well as by 
employees of unaffected departments, who 
supplemented line crews and formed addi- 
tional crews for tree removal work. 

As tree conditions improved the unskilled 
labor furnished by contractors and other de- 
partments was gradually withdrawn and the 
restoration of wires and services by our own 
and contractors’ line crews continued. 

Incidentally, several cases of blown pri- 
mary fuses and defective transformers were 
encountered due to a lightning storm that 
accompanied the hurricane in its early stages. 

In concluding the description of our emer- 
gency organization, it should be pointed out 
no attempt has been made to touch upon the 
specific office locations and layouts or the 
many channels which provide contacts be- 
tween the various emergency groups in 
carrying on the inevitable office routines. 
While these activities were considered and 
are included in our master plan, such de- 
tailed planning is best developed inde- 
pendently to suit the particular organization 
of the individual Company. 

It should also be recognized that many of 
the activities outlined above as _ separate 
functions may be combined in certain in- 
stances and become the responsibility of a 
single group or individual as the occasion 
requires. 


Author’s Note—The author wishes to ex- 
presss appreciation to Mr. J. F. Archibald, 
head of the overhead section of the Trans- 
mission and Distribution Department, Boston 
Edison Company, for his assistance in the 
preparation of this article. 
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Prospecting for Apparatus and 


By T. Fort 


Manager Central Station Sales Dept., Westinghouse Electric & Mfg. Co. 


HIS subject is approached with 
humility and a frank admission 
that there are so many variables 
in the equation that few of us can look 
much farther ahead than a relatively 
few weeks or months. Until we know 
definitely that the war is nearing its 
end, we cannot prophesy what 1945 will 
hold in either the field of electrical mer- 
chandise or electrical apparatus. 
Inasmuch as nobody can tell you what 
1945 holds for you in the way of ob- 
taining apparatus and merchandise, I am 
going to do the next best thing and 
draw for you a picture of conditions as 
they appear today in the electrical in- 
dustry. From this picture we may be 
able to take situations as they change 
during the year and figure out for our- 
selves what the changing outlook on the 
apparatus and merchandise fronts will 
be. Naturally, most of the examples will 
come from my own company, but I be- 
lieve our situation is probably typical of 
the electrical manufacturing industry. 


To begin this story, let’s suppose that 
having been out of the market for some 
years, you are in the market today for 
some steam generating equipment. You 
are interested in how your supplier’s 
situation has changed during the past 
several years. The first thing which 
would startle you is how the steam tur- 
bine and condenser business has grown 
during the war. The Navy and Mer- 
chant Marine had an insatiable appetite 
for steam turbines and condensers dur- 
ing the past four years. Manufacturers 
of steam equipment are today putting 
out their products in a volume probably 
five times their heaviest previous rate. 
Only a trickle of their capacity is being 
allowed to go to the public utility in- 
dustry. Most turbines being manufac- 
tured today are a single purpose spe- 
cialty, largely high speed turbines which 
are generally connected through reduc- 
tion gears to propeller shafts. In horse- 
power, the annual output of steam tur- 


This paper was originally prepared for presenta 
tion before Public Utility Group of National 
Association of Purchasing Agents. The meeting 
was scheduled to be held in Pittsburgh, Feb. 1 
and 2, but was called off to conform to order of 
Director Byrnes. 
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bines today could in a very few years 
equal the total horsepower of all the 
generating equipment in the utilities of 
this country. 

The turbines which are being manu- 
factured for the war program are not 
the tailor-made product normally sold 
to the central stations of this country. 
They are almost a semi-mass production 
product. From this type of production 
experience we have learned much which 
will help us in the postwar market. 


But what about your own turbine 
which you may be interested in this year 
or next? The ability of the turbine 
manufacturer to deliver your equipment 
will rest entirely with the scheduling 
authorities of the Government. If the 
Government would allow us or any 
other well known turbine manufacturer 
to squeeze your order into our schedule 
there is no doubt that the job could be 
easily handled. Manufacturing the tur- 
bine requirements of the country for the 
station would be a 


central industry 


“cinch” compared with the wartime job 
of turbine manufacturing. 

Let’s leave the steam end of your 
generating station and go to the electri- 
cal end. Or, perhaps you do not have a 
steam generating station but are inter- 
ested in expanding a hydro-electric gen- 
erating plant, or want some other type 
of large rotating electrical equipment. 
Very strangely, the electric generator 
manufacturers of the country are in 
quite a different situation from the steam 
equipment This is a 
good illustration of how wartime manu- 


manufacturers. 


facturing operations are disjointed when 
I think you 
will be interested in why this is the case. 
One big reason for this condition is that 
most of our ships are being driven by 
turbines 


compared with peacetime. 


connected to propeller shafts 
Thus, most 
of the turbines made today do not need 
any generators. Next, the 


manufacturers did an 


through reduction gears. 
generator 
enormous job 
early in the war building rectifiers for 
the aluminum and magnesium programs. 
This rectifier job is virtually completed. 
Next, the manufacture of generators for 
power generation is today on a very 
small 


scale. Large rotating machinery 
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Merchandise 


for the steel, synthetic rubber, and other 
programs is pretty well completed. The 
only programs which are continuing on 
a large scale are for export projects. 

Therefore, the generator manufactur- 
ers of the country which early in the 
war were producing at about twice their 
peacetime rate, have now lost a large 
part of their load. Their ability to han- 
dle business today is not limited by ca- 
pacity or crowded schedules, but be- 
cause the WPB is still very heavily re- 
stricting the manufacture of generating 
equipment. 

Let’s leave the field of generation and 
go to the manufacture of equipment for 
the transmission and distribution of elec- 
tric power. There are probably many 
purchasing agents who have had serious 
headaches in connection with procuring 
switchgear equipment for your electrical 
systems. Switchgear has been and is one 
of the most critical items on the war 
program today. We thought we were 
doing a large switchgear business in 
1940. However, our output of switch- 
gear in 1944 was over three times the 
output in 1940. In spite of this your 
industry probably received only about 
one-quarter of the switchgear you re- 
1940—war demands have al- 
most squeezed you out. 


ceived in 


To put out the large volume of 
switchgear manufactured last year, much 
of the technique of making switching 
equipment changed greatly. This is par- 
ticularly true of switchboards. Large 
orders for switchboards have been placed 
by the Navy calling for many duplicates 
of the same equipment. This has enabled 
switchgear manufacturers to set up pro- 
duction lines and manufacture this type 
of equipment in quantities which were 
never before possible. Large programs of 
development have had to be carried 
through to design switching equipment 
so that it would withstand the explosive 
impact experienced in battle. These im- 
pacts are so great that they may break 
the legs of switchboard operators stand- 
ing on the floor supporting the switch- 
boards, yet the switching equipment 
must still stand up. 

To sum up the situation on switch- 
gear, you will still have difficulty for 
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a time in obtaining deliveries of this 
class of apparatus, but if so, you are 
only being inconvenienced due to the 
critical need for electrical switching 
equipment in every phase of our war- 
time operations. 

In the transformer manufacturing 
field we find two problems—one in con- 
nection with power transformers and 
the other with distribution transform- 
ers. The construction programs of the 
early war years placed heavy loads on 
the manufacturers of power transform- 
ers. -Production in this field went up 
close to 200 per cent of prewar levels, 
but today, due to the virtual completion 
of the wartime construction program, 
power transformer manufacturers are in 
a situation comparable to that of the 
electric generator manufacturers. Their 
ability to produce equipment is today 
limited by lack of orders. 

The only bottleneck today in the 
transformer manufacturing industry is 
in the field of small distribution trans- 
formers largely used for rural electrifi- 
How this bottleneck developed 
is interesting 

In 1943 the demand for small distri- 
bution transformers dropped off to a 
point where production was only about 
one-fifth of the average peacetime de- 
mand. Many of the facilities for manu- 
facturing transformers were converted 
to making radio and radar transformers 
and other small transformers needed by 
the Armed Services. 

However, early last spring the WPB 
allowed increased purchases of trans- 

for rural electrification. The 
demand for these transformers rapidly 
increased and today the demand is still 
in excess of the supply. Steps have been 
taken to increase production of these 
small rural electrification transformers 
as fast as possible without interfering 
with the war effort. I feel that during 
the coming year transformer manufac- 
turers will be fully able to meet the de- 
mand for these units. This will be done 
without penalizing the many important 
war contracts which the transformer 
manufacturers are carrying on. 


cation. 





tormers 


Watthour meters are a critical item 
in your industry today. This is true be- 
cause the watthour meter manufactur- 
ers have had to give preference to the 
manufacture of instruments for the 
Army and Navy over all other orders. 
Our production of instruments last year 
was more than ten times the number we 
built in 1941. Our output of watthour 
meters was only the small number which 
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the WPB allowed us to squeeze in. 
When you think back to 1941 and re- 
call the stories of airplanes being manu- 
factured but which could not leave the 
ground because of a shortage of instru- 
ments, you will not be critical of watt- 
hour meter manufacturers who have 
been unable to provide you with watt- 
hour meters as fast as you have wished 
them. The manufacturers of electrical 
instruments today are abreast of the 
country’s aviation program. ‘Their abil- 
ity to do this has been in a large measure 
due to the support they received during 
the years before the war from the public 
utility industry. Your support prior to 
the war built the meter and instrument 
facilities of this country to a very large 
extent. Immediately our wartime job is 
done we can be back to the prewar level 
of watthour meter manufacture in thirty 
days. 


One of the most important concerns 
the public utility industry has today is 
—when will new electric appliances be 
on the market? Your welfare is in a 
large measure dependent upon your cus- 
tomers being able to buy power consum- 
ing devices. Therefore, many of you are 
probably far more concerned about ap- 
pliances than you are about apparatus. 
Because, if your customers cannot ob- 
tain appliances you are not going to need 
very much apparatus. 

When the WPB allows us to again 
go back into production of appliances 
we feel it will require about four months 
to get material and start production. It 
will then take us one month to fabricate 
parts, and actual production of appli- 
ances will start within five or six months 
after clearance is received from the 
WPB. After production starts it will 
take some little time to produce enough 
appliances to fill our various channels 
of distribution and actually get appli- 
ances in sizable quantities into the hands 
of users. 

The immediate postwar appliances 
will not be very different from the ones 
on the market in 1940 and 1941. These 
appliances had a consumer acceptance 
far beyond their availability and the de- 
mand has been pyramiding since then. 
Many new models were announced be- 
fore production was stopped. Thus, by 
going back into production on the basic 
designs of prewar, we will be accom- 
plishing the best results for the consumer 
as he will get quality proven merchan- 
dise quickly—for the dealer and dis- 
tributor we will get him back into the 
appliance business with no risk of un- 
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tried production. This is the best way 
to get back into the appliance business 
as quickly as possible when restrictions 
are lifted. 

The most important load of the pub- 
lic utility is still the lighting load. Your 
prosperity in a large measure depends 
upon the ability of the electrical indus- 
try to continue promoting the lighting 
business and that lighting equipment be 
continuously available in large quanti- 
ties. This fact is increasingly important 
today due to the advent of the fluores- 
cent light which has had the effect of 
revolutionizing the lighting business. 

Immediately after the war many 
thousands of commercial establishments 
and industrial concerns over the coun- 
try are going to convert to fluorescent 
lighting. It is important that the elec- 
trical industry be ready to use this op- 
portunity to raise levels of illumination. 
The lamp manufacturers are getting set 
to meet this unprecedented demand for 
fluorescent lamps. This business has 
stepped up to a point where today six 
times as many fluorescent lamps are be- 
ing turned out as were being produced 
in 1940. This business will also be 
greatly stimulated by the fact that the 
price of the fluorescent lamp is today 
less than half what it was in 1940. If 
adequate lighting goes hand in hand 
with the general adoption of fluorescent 
lighting, this new, more efficient light- 
ing source should cause an _ increase 
rather than a decrease of load for pub- 
lic utilities. 

I think you will also be interested in 
how war industry has caused a great in- 
crease in the production of high wattage 
lamps which are largely used in indus- 
try. The production of high wattage 
lamps has doubled in certain ratings and 
tripled in others since the war began. 
This indicates to us that the industry 
generally is more conscious of the bene- 
fits of good lighting than has ever been 
the case before. Also, 90 per cent of 
the lighting fixtures in commercial es- 
tablishments are obsolete today. There 
will be a rush to replace these when the 
war is over. 


I have given you a rather quick re- 
view of the situation in which the elec- 
trical manufacturer finds himself today. 
From this resume I hope you may in 
some degree gage what you will be up 
against this year from the standpoint of 
procuring electrical apparatus and ap- 


_pliances. 


You have another very serious con- 
cern which I am going to touch on. The 
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public utility industry has been pretty 
much out of the market for equipment 
during the last two years. You have a 
sizable backlog of delayed purchases. It 
is a serious concern on your part that 
perhaps at the time when you come back 
into the market you may step into a 
period of inflation and high prices. You 
are greatly concerned as to what is go- 
ing to happen on prices. 

I cannot give you an answer as to 
what is going to happen. I do not think 
any OMe company or any one industry 
can give you the complete answer be- 
cause there are many factors in the price 
situation beyond the control of any one 
company or any one industry. How- 
ever, there are things we can do which 
will help to keep prices down. Probably 
the least of these is continually yelling 
that labor costs must go down. 

One of the apparent paradoxes of 
wartime operation has been the fact that 
labor costs have gone up on an average 
of over 40 per cent; material costs have 
also increased, and yet manufacturers 
have been able to produce many items of 
electrical apparatus at lower prices than 
before the war. This has been done 
even with a large percentage of new 
help in our factories. 


Actually, the reason for this is not at 
all mysterious. Overall costs have not 
gone up in proportion to increases in 
labor and material costs, due—first to 
greatly increased volume; second to con- 
tinuous improvement in manufacturing 
processes, and third to concentration on 
standardized equipment. Prices after 
the war will, in a large measure, have 
to reflect not only labor and material 
costs, but these other three fundamental 
factors. 

Let’s see what can be done coopera- 
tively about these three items of cost: 

First—increased volume can only 
come by increasing the use of electric 
power. The utilities and the manufac- 
turers must join hands to promote in 
every way possible the greater use of 
electric power. 

Second—improvement in the use of 
manufacturing facilities. This is a job 
for the manufacturers. I think I can 
safely say that the competition is so keen 
between electrical manufacturers that 
you need have no fear of their failure 
to continuously improve their manufac- 
turing operations. 

Third—the increased use of stand- 
ardized equipment. Here is a job in 
which those who purchase for electric 
utilities have the major responsibility. 
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By purchasing as much of your equip- 
ment as possible in accordance with 
standardized industry specifications, the 
economies of quantity production can be 
brought to many lines which heretofore 
have been individually manufactured. 


Will carrying out these three objec- 
tives serve to keep prices down? I think 
there can be no doubt of it. I am going 
to give you one example of how the 
electrical industry has been able to pass 
on to its employees and to its customers 
the benefits of greater volume and im- 
proved manufacturing processes. We re- 
cently made a study of costs and selling 
prices of a 5 hp motor over a period of 
30 years. The hourly rate for labor to- 
day in the sections where motors of this 
type are made is approximately 414 times 
the hourly rate paid in 1914. The mate- 
rial cost is about the same. The motor 
today is a better motor in many ways 
than the one manufactured 30 years ago. 
The selling price of the motor is about 
5 per cent less than the selling price in 
1914. What does this mean? It means 
that manufacturing economies due to 
better methods and increased volume ef- 
fected over a period of years by the elec- 
trical manufacturing industry, have been 
passed on to the people who labor to 
make our products and to the customers 
who use them. 

Out of wartime experiences we have 
learned new things in the field of manu- 
facturing. We have found that there 
are many additional products which can 
be manufactured according to standard 
specifications at lower costs. One of the 
best examples of this is in the field of 
metal clad Specifications 
have been pretty well standardized dur- 
ing wartime and almost all of the indus- 
trial power supply substations have used 
standard metal clad switchgear. This 
class of apparatus is today selling at a 
considerably lower price than in 1940, 
and this is largely due to standardization. 

The AIEE and ASME have joined 
hands and prepared standard specifica- 
tions for turbine generators. Represen- 
tatives of the utility industry led in the 
preparation of these specifications. It is 
hoped that the adoption and use of these 
turbine generator standards will effect 
savings as compared with prices of spe- 
cialized tailor-made equipment. Circuit 
breaker standardization moves are in 
progress. Similar moves are under way 
transformers. ‘This standardization 
movement will receive the whole-hearted 
support of the purchasing agents of util- 
ity companies, I am sure. 


switchgear. 


on 
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I will admit that manufacturers have 
been in a large degree at fault for the 
slow adoption of standardized equip- 
ment in the utility industry. There has 
been very little incentive given to buy 
standard apparatus. My feeling is that 
the present standardization movement is 
sufficiently strong to enable manufactur- 
ers to really effect economies in manufac- 
ture of standardized products. If this 
is true it will be inevitable that appre- 
ciable savings in price will result from 
the use of standard equipment. An 
industry slogan should be “Let’s make 
it standard.” 

In making these three suggestions | 
would like to give this word of caution! 
These steps will help to keep prices 
down, but they cannot be considered in- 
surance against price rises. Prices may 
go up, but their rise will be minimized 
if all of us in the electrical industry do 
everything we can to keep them down. 


















The purchasing agents of the utility 
industry will have another important 
responsibility when wartime restrictions 
are lifted. This is one of helping to 
prevent an inventory boom in the prod- 
ucts which you buy. It is generally ad- 
mitted that for a time after restrictions 
are lifted the demand for many products 
will exceed the supply. Manufacturers 
will have to resort to temporary ration- 
ing or allocation of certain items. They 
will need your help in equitably distrib- 
uting the supply of these items until nor- 
mal production can be _ re-established. 
Private industry will probably be under 
its severest trial during the period im- 
mediately following the lifting of war- 
time We must cooperate 
to prevent abuses which may occur at 
that time. 


















restrictions. 








In conclusion, I would like to give 
credit to the utility industry for a large 
part of the ability of my company to bea 
major participant in the country’s war 
effort. Down through the years almost 
one-third of the apparatus the Westing- 
house Company manufactured was used 
by the public utility industry. Your in- 
dustry cooperated with us in our devel- 
opments and supported our factories 
with your orders. 














At times during the war, less than 2 
per cent of the apparatus we were manv- 
facturing has gone to your most impor- 
tant industry. This has been a forced 
separation on our part. In our postwar 
planning and thinking your great indus 
try is given the major position it 80 
justly deserves. 
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Story of One Electric Company’s Part in the War 
Philadelphia Electric Company’s Employees Share Credit in Meeting the Big Test 


By Horace P. Liversidge 
President, Philadelphia Electric Company 


An Address before Joint Meeting of Philadelphia Section, American Society of 
Mechanical Engineers and American Society of Civil Engineers 


N the war with Spain and in World 
War I, as well as now, the Phila- 
delphia area was and is a most im- 

portant war production center. 

Actually, battle tools are being pro- 
duced here today at a rate that would 
have seemed fantastic a few short years 
ago. Never before have Philadelphians 
had the honor of taking such a vital part 
in arming and equipping soldiers and 
sailors for service against our enemies. 
Never before have they done a better 
job! 

Philadelphia Electric service has been 
kept available, throughout this war pe- 
riod, in sufficient quantities to satisfy all 
demands created by this record-breaking 
production. Reduced to simple figures, 
the electric peak load today is nine times 
the peak of World War I and just about 
100 times the peak in ’98. 

Territory Served 

The area served by the Philadelphia 
Electric Company comprises 2224 square 

iles. Nearly 3,000,000 people live here. 

To supply our customers in this area, 
here are six major steam generating sta- 
ions, the Conowingo hydro-electric 
ower plant, a four-state interconnecting 
ower pool, substations, transformers, 
undreds of miles of overhead lines and 
nderground cables, hundreds of thou- 
ands of service connections and meters. 

In addition, there are five gas produc- 
ion plants, fourteen storage holders, 
leven compressor stations, many miles 
f tranmission mains, and service pipe 
ines, 

There are also four production plants 
r localized distribution of live steam. 

All of these are only some of the 
items” that make up the physical plant 
f the Philadelphia Electric Company, 
hich is rated among the largest pro- 
ucers of electric power in the world. In 
Rs production capacity, it ranks ninth in 

e nation. 


Power for War Demands 


We cannot, of course, determine ex- 
tly how much energy we supply for 
However, an analysis 


ar production. 


of the power requirements of war plants 
in this area, such as the shipyards, arse- 
nals, steel works, and other heavy indus- 
tries, disclosed that the maximum de- 
mand of 104 of our largest war custom- 
ers, over the past twelve months, was 
about 325,000 kw. ‘Their annual use 
of energy amounted to 1.7 billion kwhr! 
This total may not seem to some per- 
sons so great in comparison with the 
astronomical figures we see and hear fre- 
quently, but actually it is equivalent to 
the electrical energy requirements of a 
city of 850,000 people! 

Power Never Too Little Nor Too Late 

In these days of shortages, it is com- 
forting to know that not one war plant 
in the five-county area served by the 
P. E. Co. has had its war production 
restricted or delayed because of a lack of 
power; nor has any farm, residence, or 
commercial customer had to limit his 
use of service because of rationing. 

As a matter of fact, we have had ser- 
vice available for all war plants and 
military installations ahead of the time 
it was required. We have started con- 
struction work prior to the formal sign- 
ing of contracts, whenever necessary. 
Temporary service was installed at nu- 
merous locations on very short notice to 
expedite war construction. 

Advance Planning 

Our ability to have power ready where 
it was needed did not just happen. Be- 
hind this accomplishment is a competent 
organization, with sights set high, whose 
business it is to provide dependable ser- 
vice come what may. Thus, when Hitler 
invaded Poland on September 1, 1939, 
the Philadelphia Electric Company had 
a most accurate program of expansion 
covering the succeeding five years, and 
even the five years from now. In the 
late thirties, the necessity for expanding 
our capacity was anticipated, and as a 
consequence of the building we did then, 
new plants and equipment were ready 
when needed. It takes almost three 
years to build a generating station, from 
the design stage to actual operation, and 


the only way to overcome this long con- 
struction period is to get started that 
much earlier. 

Here are some examples of what the 
P. E. Company actually provided: 

A new 50,000-kw topping turbine was 
installed at Schuylkill Station in 1938. 

A new 56,000-kw topping turbine was 
installed at Chester Station in 1941. 

Another 90,000 kw were added 
through the installation of a new con- 
densing unit at Chester Station in 1942. 

At Deepwater Station we installed a 
20,000-kw unit to supply steam and 
power to the du Pont Company in 1942. 

Gas production was increased 10,000,- 
000 cubic feet daily by a battery of 25 


new coke ovens at Chester in 1942. 


Much of this construction work was 
done at a time when ample labor and 
material were available, when the crea- 
tion of new things helped the economic 
situation. 

In comparison with the amount of 
capacity added, our system peak grew 
from 907,000 kw in 1939 to approxi- 
mately 1,250,000 kw in 1944, with the 
total output in this same interval increas- 
ing from 4% to an estimated 7% billion 
kwhr! 

Likewise, the maximum daily sendout 
of gas increased from 42 million cubic 
feet in the winter of 1939-40 to an esti- 
mated 72 million cubic feet this winter. 
The total annual sendout of gas, which 
was slightly more than 9 billion cubic 
feet in 1939, will, we estimate, increase 
to 14 billion cubic feet this year. 


Reduced Spare Capacity 


I am sure you do not have the impres- 
sion that throughout this war emergency 
we have had all the spare capacity we 
wanted. We didn’t! When the war 
halted all new construction not absolute- 
ly necessary for war production, we had 
to stop work on our new Southwark 
Generating Station, which was then wel! 
under way, with the hope that it would 
be ready for today’s needs. Despite this 
unexpected turn, we have been able to 
meet all demands. 
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In the public utility business we can- 
not afford to take chances. We cannot 
operate on the basis of simply “getting 
by,” but must schedule the installation 
of new capacity so that we will always 
have available spare capacity to replace 
the failure of equipment during the pe- 
riod of maximum demand, with some 
leeway for unusual increases in demand 
above the normal increase which we 
have estimated. Under war conditions, 
we are operating with less spare capacity 
than is desirable in normal times. This 
is a situation, however, which is recog- 
nized and expected in war time, since 
every pound of material which can pos- 
sibly be spared must be put into war 
equipment, and not utilized to obtain an 
extra margin in safety of operation. Be- 
cause of this reduction in available spare 
capacity, the policy of preventive main- 
tenance which we have pursued for 
years, together with careful operation, 
has permitted us to keep machines run- 
ning longer hours without repairs than 
would otherwise have been the case. 

Preventive Maintenance 

By preventive maintenance is meant: 
First, the careful analysis of machine 
failure to determine the cause of fail- 
ure, and the making of repairs in such 
a manner that this same type of failure 
is unlikely to occur again. “This may in- 
volve slight changes in design or per- 
haps change in material. Second, careful 
attention to equipment in operation to 
determine from its performance the pos- 
sibility of incipient failures which might 
lead to more serious ones, and correcting 
the conditions before the serious failure 
occurs. I can give a very convincing ex- 
ample to illustrate this type of mainte- 
nance: 

During 1941, 1942, and 1943 we re- 
bladed some of the wheels of our tur- 
bines which might still have operated 
for another year or two in advance of 
complete deterioration of the blading. 
We did this because we knew that with 
the heavy loads we would experience in 
the latter part of this period and in 1944 
we would have no opportunity to take 
machines out for overhauling, and that 
if we did not take time by the forelock 
we might find ourselves in serious diff- 
culty, due to the reduction in spare ca- 
pacity. 

Along with the acute shortage of ma- 
terials, we faced another handicap from 
the loss of 38 of our trained maintenance 
men to the armed services. In the emer- 
gency, other departments, where the war 
had caused a lessening of activity, trans- 
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ferred some of their employees into main- 
tenance work. For example, chauffeurs 
became able and willing pipefitters; a 
janitor was discovered who had been 
training himself to be a machinist; ap- 
pliance servicemen changed over to cen- 
tral station equipment servicemen. In 
addition, a few of the older men of the 
group, who had attained retirement age, 
voluntarily decided to stay on until vic- 
tory. 

Loyalty of this kind is typical of P. E. 
employees. It has been a characteristic 
of our entire organization ever since I 
have been around and I have every rea- 
son to believe we will continue to have 
such support. Not only has it proved a 
potent factor in the record for service 
we have established, but once again it 
comes to the fore as a priceless quality 
in our organization. This faithfulness 
to duty spells success in emergertcies. 
With it, we have been able to keep more 
equipment in service for a longer period 
of time than we ever did before yet the 
amount of capacity shut down at any one 
time for maintenance or because of ex- 
tensive outages has been much lower in 
comparison with the general average of 
the industry. 

Such results can never be looked upon 
as “luck” or as an accident. They come 
from a combination of planning, loyalty, 
and hard work, plus a liberal portion of 
All of realize these 
things cannot be bought; that they can- 
not be produced in a short time. It is 
takes years to 
a sound program of high 


“know-how.” you 


a slow process, which 
from 
standards and exacting requirements. 
Therefore it can be said of Philadel- 
phia Electric Company employees, 
throughout all the various functions and 
ramifications of our business, that they 
have exemplified the highest traditions 
of the industry and have truly lived up 


evolve 


to their responsibilities in meeting the 
requirements of the home front during 
this war period. 
Interconnection 

Another very helpful development in 
the utility business which has occurred 
in recent years and one that has been of 
great this this 
emergency has been the perfection ot 
smooth-working interconnection arrange 
ments in important production centers. 
By “interconnection” is meant (1) the 
pooling of power by neighboring utility 
systems and (2) the careful supervision 
of this tie-in to permit efficient inter- 
change of all power generated by mem- 
ber companies. 


value to area in war 
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The Philadelphia Electric Company 
pioneered interconnection in this are 
and participated in its development tg 
the present high degree of efficiency. Our 
electric generating facilities are now part 
of a pool aggregating virtually 5 million 
kw. This pool—which is one of the 
greatest concentrations of power in the 
world—co-ordinates all generating facil. 
ities in New Jersey, Delaware, easter 
Pennsylvania, Maryland, and Washing. 
ton, D. C. 

It is estimated that through this inter. 
connection we have added over 250,000 
kw of load-carrying ability that we 
otherwise would not have had. In addi- 
tion, this power pool has the added ad. 
vantage of an interconnection with the 
generating facilities of New York State, 
which in turn is interconnected with 
New England. 

Interconnections of this kind are ex. 
ceedingly effective today. They assur 
the best possible combination of gener- 
ating facilities to meet daily demand: 
and a far greater degree of reliability of 
service for all participating companieé 
than would be possible if each relied 
solely on its own producing equipment. 

Had we been able to complete South 
wark as originally planned, its power 
would have been a great factor in im 
proving the economies of the power pool, 
This would have helped not only th 
Philadelphia Electric Company, but th 
other participating companies as well 
As matters have worked out, however, 
we are buying more power from the pod 
than we are selling to it. 

War Time 

I might also add that the introductia 
of War Time in February, 1942 
through Congressional action and th 
cooperation of the people of this countn 
effected notable savings in the amour 
of electricity required to satisfy demand 
In the area served by the power pod 
this time change resulted in a saving ¢ 
some 200,000 kw in winter peak load 
On an annual basis, the saving in powt 
production in this same area amount 
to over 120 million kwhr. This is equiv 
alent to a saving of more than 70,00 
! 


tons of coal a year! 


Fuel Economy 


Although both steam and hydro s 
tions are operated by the Philadelphi 
Electric Company System, steam statiof 
using coal produce the bulk of the energ 
we generate. In the course of a ye 
we spend a considerable sum for coal, | 
fact more is paid out for coal than 
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pany 
area 


any other one expense, with the excep- 
tion of taxes. This year, our coal bill 







nt to® will exceed $17,000,000. 

Our It is only natural that fuel economy 
y Patt ® ould be an important subject with us, 
illion oad that we should have an organization 
f Fe doing little else than checking this use 
in t 












to assure maximum coal-burning efficien- 


facil. 
ry 


astem@ = Back in 1903, it took about six pounds 
shing. of coal to produce one kilowatthour of 
: electricity. We thought that was pretty 
Anter-# oood, but the utilities and the power 
40,000 plant equipment manufacturers have 
At WE come a long way since then. We grad- 
7 ually worked this coal rate down until 
ed ad. 


it was less than one pound when the war 
started. This rate, by the way, was ma- 
terially lower than the national average. 


th the 
State, 
| with 

Coal Distribution During War 

























are ex™ In the distribution of coal today, first 
assurM™ preference is given to by-product plants 
gener making coke for steel plants. Unfor- 
»mandim tunately for us, much of the better-class 
ility offfcoal has by-product qualities! Although 
npaniem™ they are not essential to us, they are im- 
relied portant to the coking companies. The 
ment. result is that much of the better-class 
Southfgcoal that formerly came to us is now 
powemacarmarked for by-product use. Today, 


we must get along with inferior coal, 
and the outcome is naturally reflected in 
our coal rate. 

This coal rate is also adversely af- 
fected by our being forced to use less 
efficient generating stations on longer 
hours of operation, even though the older 
equipment is obviously less economical 
0 operate. If we had been able to sup- 
plement our steam generating capacity 
by the addition of a new station, as we 
had hoped, the higher efficiency of this 
ew equipment and the non-use of an 
quivalent amount of less efficient capac- 
ty which has been pressed into service 
n the emergency would have saved a 
onsiderable amount of coal. 
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Coal Rate 
Despite all of these obstacles, how- 


mounte™ever, Our coal rate today is only slightly 
is equiq™more than 6 per cent higher than at the 
n 70,00M@Peginning of the war. This rate is not 


0 low as we should like to have it, but 

is still very good, and we are proud 
fit. It also, I might add, is lower than 
¢ national average. 


To give you a better idea of this situ- 
tion, let me present the facts in another 
vay. If we had to get along in this war 
ith the same level of generating station 
Miciency we maintained during the last 
var, 214 times as much coal, involving 
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four million additional tons annually, 
would be required to do the job being 
performed today. 


Conservation of Material 


As all of you know, coal is not the 
only commodity in short supply today. 
The war production effort of the nation 
places an unprecedented demand on 
many other materials which were also 
needed for the expansion of utility plant 
facilities. J need mention only copper, 
steel, and fabricated products requiring 
rubber. Industries with the highest pri- 
orities got most of these materials, and 
as a consequence, certain standards al- 
ways considered basic by us ceased to 
exist, many months ago, so far as our 
business was concerned. 

Throughout this emergency, we have 
used substitute materials wherever pos- 
sible. Unless critical materials were es- 
sential for the bare production and de- 
livery of power, we used something else. 
Many designs thus were altered, in some 
cases without affecting the services ren- 
dered and in others reducing standards 
to the necessities of a war-time level. 
New duplicate facilities were eliminated 
for the duration of the war. Iron wire 
was substituted for copper wire, where 
feasible. Copper wire and lead cable 
were salvaged and re-used wherever pos- 
sible. System reinforcements, desirable 
and necessary’ under peace-time condi- 
tions, were reviewed carefully and post- 
poned if they were not absolutely neces- 
sary for delivery of service for essential 
war loads. 

The critical materials we did get were 
made to go as far as possible. For ex- 
ample, we cut the mileage of Company 
vehicles 40 per cent compared with the 
pre-Pearl Harbor mileage, thereby sav- 
ing tires, gasoline, oil, and maintenance 
of equipment. We saved tons of paper 
by eliminating bill stuffers, advertising 
booklets, and various items of stationery. 
Precious office equipment was carefully 
nursed along, and we cut corners suff- 
ciently to permit the release of nearly 
100 typewriters to the government. 
Even the matter of out-of-town travel 
was carefully reviewed, and such trips 
restricted to absolute requirements. 

The purchase and expediting of essen- 
tial maintenance materials has been a 
matter of prime importance. Materials 
which were normally available in six 
weeks’ time could not be delivered in 
less than six months. Heat-resisting 
chrome nickel steels were no longer 
available for industrial use. Many ma- 
terials could be purchased only with pri- 








orities, and priorities and control plans 
changed overnight. Constant foresight 
was necessary to anticipate the needs and 
to have the material on hand, when re- 
quired. ; 

There is a bright side to almost every 
situation, however, and in this one we 
know that the lack of certain materials 
has not been without its compensation. 
Not only did we get along, but we ac- 
tually found many desirable substitutes 
that will probably continue in use even 
after the war, when the need for strict 
conservation, as we know it today, is no 
longer necessary. 

Quarterly Billing Plan 

When the war started, the Philadel- 
phia Electric Company had approxi- 
mately 7400 employees. This total has 
since dropped to about 5800, the prin- 
cipal loss being to the armed services, 
which have taken about 1100. Other re- 
ductions reflect the curtailment of con- 
struction and sales activities. 

This personnel deficiency has been 
overcome in many ways, not the least 
important being the loyal way in which 
the employees who remained on the job 
have doubled up and have put in over- 
time to keep abreast of the work we had 
to do. 

Another way in which we helped our- 
selves was by changing certain refine- 
ments of service and operations in this 
war emergency. One example of this is 
the change made in meter reading and 
billing. 

Each month we render about 800,000 
bills. As a means of saving manpower, 
we developed the idea of reading meters 
and calculating the actual use of service 
only once in three months, instead of 
monthly as had been the practice. In the 
intervening two months, we rendered 
estimated bills based on each individual 
customer’s record of previous use. The 
customer gets a bill each month, as be- 
fore, and so far as he is concerned, there 
is little difference. For us, however, it 
has proved a worthwhile change. 

Most important is the fact that the 
plan made possible the transfer of many 
employees to important jobs in other de- 
partments. Actually, we saved 225 full- 
time jobs. Some of the employees in- 
volved were lost to the armed services, 
and others left our employ for reasons of 
their own, but many of them were trans- 
ferred to essential work in other depart- 
ments. 

We were delighted to find sufficient 
adaptability among the employees in- 
volved in these and other inter-depart- 
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mental transfers to permit their easy ab- 

sorption in entirely new working en- 

vironments. For instance, one month a 

man would be reading meters and the 

next month he would be perfectly at 

home on a job in a generating station. 
Direct Contributions of Company 

Personnel 

The “know-how” I mentioned before 
is not the exclusive property of any one 
department of the Philadelphia Electric 
Company. At the outbreak of the war, 
we had in our Sales Department a group 
of engineers who enjoyed long-estab- 
lished contacts with manufacturing com- 
panies in this territory. ‘They had a 
thorough knowledge of the many appli- 
cations of electricity and gas which could 
be used to accelerate war work; and they 
were also in touch with consulting engi- 
neers and research departments of large 
manufacturers interested in these mat- 
ters. 

The cooperation of these experts was 
immediately extended to the War Pro- 
duction Board, the Smaller War Plants 
Corporation, the Army Ordnance, the 
Army Air Corps, the Navy, and other 
governmental procurement 
Their subsequent services resulted in 
many cases in which their suggestions 
brought about increased production, 
greater efficiency, and safe operations. 


agencies. 


Employees Lent to Government 

The Philadelphia Electric Company’s 
greatest contribution toward winning 
the war has been, of course, its nearly 
1100 employees in the armed forces. 
‘They are making their presence felt in 
war zones all over the world. 

In addition, we have lent the services 
of many of our high!y qualified engineer- 
ing specialists, on a full-time basis, to 
important governmental agencies, in- 
cluding the Army and Navy, for special 
work directly connected with the war. 

Back in 1941, before this country en- 
tered the war, the Power Division of the 
OPM requested the services of K. M. 
Irwin, assistant to our vice-president in 
charge of engineering, and Constantine 
Bary, our rate research engineer, to 
help determine locations for plants to 
manufacture aluminum and magnesium. 
‘They worked on this problem for about 
two months. 

Later, Mr. Bary was asked to tackle 
the job of analyzing and estimating the 
nation’s power requirements for war. He 
took on this assignment in the summer 
of 1941 and from then until late in 1943 
spent almost all of his time in Washing- 
ton on this work. Even now he continues 
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with the War Production Board in a 
consulting capacity. 

C. C. Farrell, assistant electrical engi- 
neer of our Company, went to Washing- 
ton late in 1941 to work with the WPB 
in a highly specialized activity and con- 
tinued in this work until early this year. 

H. A. Dambly, planning engineer 
from our Electrical Engineering Divi- 
sion, served as Chief of the WPB’s tur- 
bine and gear section and as consultant 
on shipbuilding, from December, 1941, 
until last August. 

Other P. E. employees have left their 
jobs and their homes in Philadelphia to 
accept important war assignments. In- 
cluded are J. A. TenBrook, superinten- 
dent of construction of our Transporta- 
tion and Distribution Department; and 
A. H. Kidder, R. E. Cross, and R. L. 
Davis, Jr., of our Engineering Depart- 
ment. The nature of their work must 
remain secret for the present, but we 
hope some mention of it can be made at 
a later date. 

In addition, employees of this Com- 
pany have accepted full-time assignments 
in essential war projects right here in 
Philadelphia. Included in this category 
are Carl A. zurNieden, of the Stores 
Department, who served as_ regional 
utility engineer of the WPB Utility In- 
ventory Control Branch in Philadelphia 
for one year from April 1, 1943; Wil- 
son Grant, of the T. & D. Department, 
who was associated with Mr. zurNieden 
virtually all of this time and who was 
also his successor, continuing with the 
WPB until September of this year; and 
L. J. Dougherty, our district manager 
at Frankford, who spent more than 18 
months as staff director of the Philadel- 
phia Office of Civilian Defense. 

Time does not permit my comment- 
ing more fully on the importance of the 
work of these men, but I do want to ex- 
plain the absence from July of this year 
until just a few days ago of a popular 
member of this club... “Kil” Irwin. 
His friends know about his earlier as- 
signment I mentioned a minute ago, but 
his recent absence was a military secret 
for many weeks. I am free to tell you 
now, however, that he went to London 
to coordinate and expedite the rehabili- 
tation of utility facilities in Belgium, 
Holland, and France. 


Other War Jobs of Employees 


No listing of P. E. employees who 
have or are doing essential war jobs out- 
side of the Company would be complete 
without mention of the outstanding con- 
tribution of P. M. Alden, manager of 
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our Retail Division, in local War Bon 
campaigns; of W. R. M. Very, of the 
Sales Department, in United War Fund 
work; and of our women employees jp 
varying important projects. This latte 
group, all members of the Women; 
Committee of the P. E. Co.’s Employ. 
ees’ Association, have a very active Red 
Cross auxiliary; a knitting group which 
has completed thousands of knitted and 
sewed garments; a Grey Lady group, in 
which approximately sixty girls ar 
working at least three hours a week a 
hospitals in Philadelphia and in the sub. 
urbs; and a surgical dressing group, 
averaging about 25 girls each week, 
which has completed thousands of vital: 
ly-needed surgical dressings. In addition, 
some of these girls serve at the Salvation 
Army’s canteen in North Philadelphia 
In another activity, they collected junk 
jewelry for service men to barter in th 
South Pacific. “They collected hundreds 
of items of sports equipment for wa 
prisoners. “They spark-plugged a recen} 
activity which produced improved light 
ing and decorations in the main recrea 
tion room at the Valley Forge Gener 
Hospital. All of these activities, eac 
important in itself, add up to a most im 
pressive record. Needless to say, ¢ 
Philadelphia Electric Company is vey 
proud of it. 
Courtesy 

There is yet another type of servic 
we, as an organization, are rendering i 
this war emergency that I want to men 
tion particularly, because it is so impoy 
tant. I refer to common courtesy i 
business dealings with customers. 

It is exceptional these days to talk t 
anyone who is not represented in th 
armed services by someone near and de 
to him. Few of us fail to notice th 
anxiety of even strangers we pass on t 
street. Tragedy on the battlefield 
brought home to us every day. The 
are the things that are causing maf 
Philadelphians to go about their dail 
work more than a little on edge. 

Everyone in business today knows th 
condition exists, but not enough co 
cerns have done something about it. 
the Philadelphia Electric Company, wil 
full appreciation of the fact that each4 
us on the home front has power to bu 
morale simply by exercising comm 
courtesy, we have gone out of our 
to see that customers are treated with! 
kind of sympathetic consideration call 
for by these troublous times. The 
will always be the individual we simp 
cannot please . . . but, taking everythi 
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into consideration, I believe I am pretty 
safe when I say that our employees are 
most successful in their efforts to build 
morale among our customers. 

How well they succeed in individual 
cases is a matter that rests for the most 
part between our employees and our cus- 
tomers. Some customers, however, tell 
us what happens. It is, of course, al- 
ways gratifying to get words of com- 
mendation, especially of the type repre- 
sented by this letter: 

“Tt is true that I have been slow in 
my payments. But you have been the 
most decent, patriotic business concern | 
deal with—you have been good to me. 
I’m sure my husband, who is in the 
Army, appreciates your cooperation as 
much as I do.” 

A sincere, unsolicited statement of this 
kind is most encouraging, because it just 
may be that we are strengthening morale 
on the battle line as well as on the home 
front. 

Nowadays, rudeness is frequently 
glossed over with the excuse, “Don’t you 
know there’s a war on?” This is especial- 
ly true when this bit of information has 
absolutely no bearing on the subject! | 
am sure we will long remember the 
places we get kind words, friendly 
smiles, and sympathetic understanding; 
and that we will also remember the in- 
difference practiced in certain quarters 
today simply because the guilty ones can 
“get away with it.” 

In the Philadelphia Electric Company 
we are doing all we can to hold our 
place in the first classification—war or 
no war! 

Goodwill 

Throughout these strenuous times, we 
have devoted considerable display space 
—in our windows and in our 
showrooms—to publicize various patri- 


show 
otic and civic causes. We have spon- 
sored educational courses dealing with 
nutrition and food conservation. We 
have kept in touch with customers 
through newspaper advertisements which 
have featured the exploits of individual 
employees now in the armed services. 
From the very beginning, this advertis- 
ing was popular. For two years in suc- 
cession it won the top award for out- 
standing merit in a national contest. An- 
other important compliment was a re- 
quest from the Army for permission to 
use selected art work from the ads to 
further the Army’s war bond program 
among our soldiers. 


We have every reason to believe that 
the cumulative effect of these messages 
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has been to win for us the favorable 
opinion of a goodly number of our cus- 
tomers, a compliment we are ever hope- 


ful of holding. 


Home Front Activities 


No little part of whatever friendliness 
we have awakened in the communities 
we serve has been influenced by the sup- 
port our employees give to civic and 
patriotic causes. In many instances they 
are found in key places, organizing 
teams, railies, and other activities. 

They have been especially generous in 
the purchase of war bonds, as well as in 
supporting the Red Cross, the United 
War Chest, and the Salvation Army. 
Blood donations have been given on 
regular schedules by hundreds of our 
employees, many of whom are members 
of the “Gallon Club.” Others have 
taken a prominent part in scrap drives. 

Of particular note is our Civilian De- 
fense record. Eight days after Pearl 
Harbor saw the appointment of an emer- 
gency defense coordinator for the Phila- 
delphia Electric Company. Of the ap- 
proximately 7400 employees in our 
organization at that time, more than 90 
per cent enrolled as volunteers and near- 
ly 50 per cent received special training 
in defense technique. (The difference in 
these figures reflects the exemption of 
women employees 
classes. ) 

Many have done much more work in 
these activities than any reasonable per- 
son would ever expect, in fact, some 
have given more than 2000 hours of 
their own time to Civilian Defense ac- 
tivities. When we stop to consider this 
is equivalent to fifty 40-hour weeks, or 
a year’s work, there is no question about 
the measure of their support. 


from the training 


National Security Award 


Naturally, we are proud of this record 
and of our earning the National Security 
Award, which is the highest ranking 
honor of the Office of Civilian Defense. 

This recognition came to us—and | 
will quote from the certificate we re- 
ceived—“for extraordinary achievement 
in establishing superior security and pro- 
tection measures against enemy air raids, 
fire, sabotage, and avoidable accidents.” 

Colonel Henry A. Reninger, acting 
regional director of OCD, in making 
the award on February 1, 1944, said 
that Philadelphia Electric employees “by 
voluntary enrollment and training as 
members of the United States Citizens 
Defense Corps have evidenced their 
patriotic zeal in the creation of an effh- 
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cient organization for the total protec- 
tion of (the Company’s) facility. The 
award indicates,” he continued, “a fine 
spirit of cooperation of management and 
employees, beyond the call of routine 
duty.” 

Safety 

The importance of safety receives 
great emphasis in the Philadelphia Elec- 
tric Company. Nothing is left undone 
that will help us eliminate accidents. 

This program has paid rich dividends. 
So far this year, there has been no loss 
of life through accident; lost time acci- 
dents were close to the low level of 
1943; and responsible automobile acci- 
dents decreased 14 per cent. During a 
50-day period early in the fall, we had 
no lost-time accidents at all! This is the 
longest period in the history of the Com- 
pany that our operations were free from 
mishap. 

This record is particularly significant 
in view of the wide variety of occupa- 
tions involved, including many jobs com- 
monly considered extremely hazardous 
occupations. Our experience proves, 
however, that these jobs can be safe jobs! 

This splendid record places the Phila- 
delphia Electric Company high in city, 
state, and national safety contests, and 
it adds much to our own personal satis- 
faction, because it shows what can be 
done. 

Taxes Up, Rates Down 

It takes billions of dollars to win a 
war! All of us know this, in fact we 
take a personal part in the financial end 
of this war through war bond purchases 
and the payment of taxes. 

The Philadelphia Electric Company 
knows it too, for it has been paying a 
very substantial tax bill each year. Ac- 
tually, we are paying taxes at the rate 
of 20 cents out of every dollar we take 
in. (You may be interested to know 
that four cents of this twenty goes to 
state and local governments—to pay for 
schools, roads, police and fire protection 
—and that the remaining sixteen cents is 
turned over to the federal government.) 

Despite this heavy tax bill, and the 
upward trend in the price of virtually 
everything that enters into the genera- 
tion of power, electric rates have been 
kept down. 

If you examine the cost of living fig- 
ures, say from 1913 down to the present 
time, you will find that the price of food, 
clothing, rent, and house-furnishings 
sky-rocketed to unheard of peaks in 
1920, then gradually went down, and 
are now climbing up again. 
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A notable exception to this general 
situation is the domestic rate for elec- 
tricity. Ever since 1913 it has been go- 
ing down and down, to the present all- 
time low. ‘Today, these customers pay 
a price that is 70 per cent less than it 
was in 1913! 

Suggestions 

We consider ourselves most fortunate 
to have so many employees who are try- 
ing to find better ways to do things. ‘This 
initiative is encouraged, and in every 
case where we get an idea that we con- 
sider worthwhile, the suggester is liber- 
ally awarded, with cash, for his interest. 

This suggestion system has been pro- 
ductive of much good. It has been espe- 
cially valuable during the war emergen- 
cy. For example, so far this year, a to- 
tal of 1500 suggestions have been re- 
ceived, approximately 31 per cent of 
which were considered worthy of an 
award, none of which was less than $5. 
A total of more than $7,800 has been 
paid out in the past year, the highest 
award being one for $530. 


Big Job Well Done 

The Philadelphia Electric Company, 
System, as it stands today, represents a 
well-maintained property in every re- 
spect, and the utmost in modern engi- 
neering design, safety, and construction. 
We have kept it that way during the war 
with no more than our share of available 
material and manpower. We have al- 
ways made it a point to observe all rules 
designed to distribute critical materials 
equitably. We have played the game 
fairly and squarely, and have not asked 
for preference in obtaining materials, 
nor for the deferment of employees, ex- 
cept when conditions fully justified such 
appeals. 

Future Expansion 

Just as advance planning ten years 
ago enabled P. E. to meet the largest de- 
mand for electricity and gas on record 
without delaying a single war job, so 
will advance planning now under way 
provide the electricity and gas needed in 
the years of peace that lie ahead. 

Perhaps the most important project in 
our plans for the future is the resump- 
tion of work at our Southwark Station, 
on the Delaware River near Oregon 
Avenue. Excavation for this project was 
started in 1941, but, as I said before, the 
work was stopped by the government in 
1942. This postponement of the work 
for two years challenged our ingenuity 
to make up the deficiency. However, the 
critical material saved by our not build- 
ing Southwark was diverted to the 
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manufacture of bullets, and guns, and 
Navy propulsion equipment, and all of 
it was, without doubt, used in the right 
place! 

Resumption of construction at South- 
wark was approved on September 12, of 
this year, the authorization permitting 
installation of 162,500 kw of capacity. 
Ultimately, it is planned to increase the 
capacity of this station to 650,000 kw. 

We are going ahead with this project 
now, our advance planning 
clearly indicates that it is the proper 
thing to do. 


because 


Obviously, we have com- 
plete faith in the future progress and 
growth of the Philadelphia area. 


Conclusion 
Earlier this year, J. A. Krug, then 
director of the Office of War Utilities, 
and now chairman of the War Produc- 
tion Board, said, ‘“No segment of our 
war economy can boast of a better job 


March, 1945 


(than the electric power industry) ... 
and at the same time, this achievement 
was accomplished with the minimum use 
of materials so necessary in the direct 
conduct of the war.” 

In conclusion, I should like to suggest 
the possibility that these accomplishments 
of the public utilities have slipped by un- 
noticed in many quarters, simply because 
they do not stand out so dramatically as 
the records of many major peace-time in- 
dustries which had to be converted for 
war work. 

Actually, public utilities met war 
peaks quietly and efficiently, with the 
same tools and facilities as before. We 
are happy we were able to keep up with 
the fast pace set and maintained by busi- 
ness generally. 

The credit goes not to any one group 
—much less to any one individual. Every 
utility employee is entitled to some part 

. and in our Company he has it! 





Hasbrouck Appointed EEI Accounting Director 


C. HASBROUCK has been ap- 
e pointed to the newly-created po- 
sition of Accounting Director of the 
Edison Electric Institute. His principal 
work will be in the co-ordination of ac- 
tivities of the several accounting commit- 
tees of the Institute, and as consultant 
on accounting and regulatory matters. 
Graduating from Cornell University 
with the degree of AB, he was Assis- 
tant to the University Registrar for 
about four years and then became a 
member of the staff of the New York 
Public Service Commission for the Sec- 
ond District in its Division of Statistics 
and Accounts, later becoming Deputy 
Chief Accountant, in charge of the ac- 
counting and statistical work of the Al- 
bany Office of the Commission. 

His work from 1921 to 1942 was 
chiefly that of a Consulting Accountant 
for the central management of the As- 
sociated Gas and Electric System, and 
he also served at various times as an of- 
ficer or director of a number of System 
companies. 

Mr. Hasbrouck has been active in as- 
sociation and committee work for 25 
years. For several years he was Chair- 
man of the Committee on Uniform 
Classification of Accounts both of the 
National Electric Light Association and 
the American Gas Association. More 
recently he was Chairman of the Ameri- 
can Gas Association’s Committee on De- 
preciation Accounting, which was or- 
ganized primarily to work with the De- 


preciation Committee of the National 
Association of Railroad and Utilities 
Commissioners. He was also a member 
of the Edison Electric Institute’s De- 
preciation Committee. 

Mr. Hasbrouck is a Vice-President of 
The Technical Valuation Society, a pro- 
fessional organization made up of per- 
sons interested in engineering, account- 
ing, and economic aspects of property 
valuation. 


Fuel Costs Up—Electricity 
Costs Down 


66 HE cost of both gas and elec- 

tricity to the typical household 
consumer was smaller in 1944 than at 
the outbreak of the war” states the U. S. 
Department of Labor in its review of 
the Cost of Living in 1944. (Monthly 
Labor Review, Feb. 1945, p. 395.) “Be- 
tween September, 1939, and September, 
1944, rates for both gas and electricity 
to domestic consumers declined about 3 
per cent. 

On the other hand, cost of fuels has 
shown large increases during this five- 
year period: bituminous coal has ad- 
vanced in price by 21% per cent, anthra- 
cite 32 per cent and fuel oil 33 per cent. 
The classification “fuel, electricity and 
ice,” as a whole, has thus shown an in- 
crease of 12.2 per cent since mid-1939, 
entirely because of the rise in the cost of 
fuels. 
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HIS is another answer to the ques- 

tion: “How do you do it?” It is 

written at the request of the Edi- 
son Electric Institute Accident Preven- 
tion Committee that has decided to pro- 
cure from certain members brief descrip- 
tions of the workings of safety programs 
in their respective companies. 

The first reply to be published to the 
subject question appeared in the Novem- 
ber, 1944, Edison Electric Institute 
BULLETIN and was excellently prepared 
by C. B. Boulet. In that article the 
methods employed in the successful acci- 
dent prevention program of the Wiscon- 
sin Public Service Company were ex- 
plained. 

In the subsequent discussion of safety 
activities in the Consolidated Gas Elec- 
tric Light and Power Company of Balti- 
more, we have concentrated on three 
main topics, namely, Investigation, In- 
spection and Interest. 


Investigation 


We consider the true facts concerning 
accidents to be of prime importance in 
our safety program. 

In the instance of an employee injury 
case we endeavor to get the facts of the 
accident promptly. An injured employee 
is interviewed as soon as the attending 
physician will permit. In many cases an 
employee’s account of the accident is re- 
duced to writing in the form of a de- 
tailed statement for his signature. In- 
cluded in the statement is information 
on the employee’s length of service with 
the Company, experience in the occupa- 
tion at which he was working when in- 
jured, family status and the name of his 
supervisor. Depending upon certain fac- 
tors we may also include in his state- 
ment, his answer to the direct question: 
What do you think can be done to pre- 
vent a similar accident in the future? 

Some employees place full responsibil- 
ity for an occurrence on themselves. Real- 
izing that safety work is fundamentally 
an education undertaking, we regard an 
employee who makes such an admission 
worthy of sympathetic treatment in a 
great majority of cases. Our procedure 
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Another Successful Accident Prevention Program 


How We Do It 


By H. H. Berman 


Presented at the Meeting of Edison Electric Institute Accident Prevention Committee, 


Cleveland, Feb. 8, 1945 


is to give him or her the benefit of our 
best advice. A sincere effort is made to 
impress the employee with the Com- 
pany’s attitude toward accidents and its 
intention to eliminate avoidable mishaps. 
Moreover we grasp the opportunity of 
explaining how the supervisor of the in- 
jured’s employing department personally 
endorses and participates in the Com- 
pany’s accident prevent program. In 
this way we try to enlist a new recruit 
in the cause of safety. 

It might be well to mention at this 
point that we have discarded the word 
blame from the Company’s safety vocab- 
ulary. Instead, we use responsible, re- 
sponsibility, accountable, accountability, 
or similar terms in referring to our find- 
ings and conclusions. 

Thorough investigation frequently 
means making a visit to the location 
where the accident occurred. In certain 
photographs may be taken or 
sketches may be made. There may be a 
re-enacting of a particular accident 
(with full regard toward preventing one 
of the actors getting hurt). 


cases 


A copy of the investigation file in- 
cluding the statement procured from the 
injured employee, statements by wit- 
nesses, together with other pertinent 
memoranda and information, is for- 
warded or delivered to the proper super- 
visor. After he has reviewed the file 
there is a complete discussion of the 
case. 

Placing responsibility for a specific 
accident is not always a simple decision. 
Sometimes there are complicated devel- 
opments. For example, the investigation 
may disclose that the injured employee 
was in no way accountable for the oc- 
currence. The responsible individual 
may turn out to be an employee of an- 
other department. Under such circum- 
stances the latter department’s record is 
debited in the Safety Division’s accident 
accounting system. 

Employees are familiar with our sys- 
tem of conducting interviews following 
an accident and understand that a safety 
investigation has for its purpose the pre- 
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Safety Engineer, Consolidated Gas Electric Light and Power Company of Baltimore 





vention of a recurrence and not the fix- 
ing of blame. 
Inspection 

In the electric business, inspections of 
various degrees and kinds are made on 
a round-the-clock schedule. Keeping a 
close watch on operations is a means of 
safeguarding against interruptions. In 
our Company we realize that an acci- 
dent may result in a serious interference 
to operations, so safety inspections of 
conditions and employee practices are 
made. 


We operate on the principle that in- 
dividual departments are responsible for 
maintaining the safe condition of equip- 
ment and buildings and enforcing safe 
practices of employees. 

Inspections conducted by the Safety 
Division serve as additional checks and 
are made in a spirit of friendly coopera- 
tiveness. We avoid any semblance of 
policing as we go about making safety 
inspections. Every effort is made to ef- 
fect corrective action without delay. 
When on-the-spot action is necessary, 
our supervisors cooperate. When the in- 
dicated correction involves further study 
and planning, conferences are scheduled 
at an early date to consider all factors 
involved. The Safety Division has no 
authority beyond the power of recom- 
mendation. In our opinion this is as it 
should be. 

As inferred above, our safety inspec- 
tions are not “snooping” excursions into 
plants or around work locations. We 
think that these inspections should be 
conducted openly with supervisors and 
workers being aware of the Safety Divi- 
sion representative’s presence. In the 
final analysis all employees are working 
for the same company. Does it not fol- 
low that employee relations should bene- 
fit from straightforward dealing in mat- 
ters arising out of safety inspections as 
well as in matters arising out of other 
activities ? 

To us the most important accomplish- 
ment that can be realized from a safety 
inspection is the elimination of a haz- 
ardous condition or of a bad work prac- 
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tice. The credit for the accomplishment 
belongs to the operating department 
along with all the benefits which are de- 
rived from adopting the changes sug- 
gested by the safety representative who 
made the inspection. 

We are of the opinion that safety in- 
spections afford unusual opportunities to 
stop some accidents before they start to 
happen. Take as an example, the inspec- 
ticn of equipment on an overhead line 
truck. We would inspect it on work lo- 
cation in the field. 
found the rubber protective equipment 
in safe condition. However, we observe 
a “busted” wire-skinning knife in the 
rubber glove compartment of the truck. 
The knife handle is missing but the 
hooked blade is lying on the bottom of 
the compartment—rusty and to us, 
formidable. Do we yank out a black 
notebook and begin scribbling a con- 
demning entry? We do not—and it 
may be added that you would not. 

Under such circumstances, our pro- 
cedure has been to ask the Foreman 
what he thinks of letting the crew see 
what we found. We wait until the mem- 
bers of the line crew can be assembled 
there on the spot beside the truck right 
where they can see the interior of the 
compartment. Then we stress the pos- 
sible damage that might be caused by the 
discarded knife blade. In 
the knife blade that lurked next to rub- 
ber gloves, we were afforded an appro- 
priate opening to review the subject: 
care of rubber gloves. By such means 
are accidents prevented. 

But to avoid any misinterpretations 
relative to our inspection methods, let 
it be said that we believe that our in- 
specting procedure conforms with the 
general pattern followed by most pub- 
lic utilities. In adhering to the regular 
pattern we strive to make our safety in- 
spections serve their main purpose of 
providing an additional check on condi- 


Suppose we have 


discovering 


tions and employee practices. 


Interest 

In our opinion, a safety program will 
not produce best possible results unless 
there is personnel interest in the pro- 
gram. With active interest on the part 
of personnel (and we use the word in 
its broad sense to include top manage- 
ment as well as other classes of em- 
ployees) an accident-prevention program 
can move on to success. 

In our Company we think that the 
methods used in our investigation and 
inspection procedures help to engender 
and sustain interest in the prevention of 
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accidents, but we do not rely on these 
two activities to do the whole job. 

Intra-company contests have proved 
effective indeed with us. A department 
that establishes a no-accident record for 
an extended period of time qualifies for 
a safety trophy. The employees of the 
qualifying department are assembled to 
receive a plaque which is presented by a 
member of top management. Under the 
terms of the company’s safety contest, a 
winning department can receive addi- 
tional honors by adding more no-accident 
years to its record. We give recognition 
to such achievements by making addi- 
tional notations on the plaque. 

Tied in with the company’s safety 
contests is the annual Safety Barbecue 
Oyster Feast scheduled for the 
eleventh time as of the 


and 
current year, 
1945. Groups with no lost-time accident 
experience for the preceding year earn 
the right to 
informality 
halt in the 


attend this celebration where 
is the keynote. We call a 
festivities only long enough 
to have a member of top management 
summon to the platform representatives 
of no-accident departments to receive of- 
achieve- 


ficial congratulations on the 


ments of their respective groups. An 
exhibit sub-committee places on display 
special safety equipment and devices 
which are used by various company de- 
The Safety and 


Oyster Feast is a highly enjoyable cele- 


partments. Barbecue 


bration that has proved its worth as an 
interest-sustaining activity. 


Like other companies we use posters 


in great numbers on our bulletin: boards. 
Safety messages are another means which 
we employ to bring specific safety prob- 
lems to the attention of the employees. 
Our program includes resuscitation 
training and first aid training for desig- 
nated employees. Safety committees and 
cafety conferences are important cogs in 
our program. 

Under the terms of a Suggestion Plan, 
employees receive cash awards for ideas 
that are adopted. This activity has been 
in existence for more than fifteen vears 
and yet in 1944, employees submitted 
upwards of 260 safety suggestions. 
Awards made in 162 
Even when our deliberate study of an 


were instances. 
emplovee’s safety suggestion leads us to 
the conclusion that we should not adopt 
the idea, we nevertheless strive to retain 
his interest. We don’t want our deci- 
sion to backlash and produce a discour- 
aged or disgruntled employee, hence we 
try to handle the matter in suitable man- 
ner. In some instances the findings and 
conclusions are discussed in person with 
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the suggester. In all cases the suggester 
receives written notification of the final 
disposition of the suggestion and the rea- 
sons for our decision. At the close of 
the letter we express the wish that if 
the suggester does not agree with the 
final action which has been taken, he or 
she should communicate with the Chair. 
man of the Suggestion Committee. And 
suggesters have exercised this privilege 
of disagreeing with the disposition of one 
of their ideas. Furthermore, upon re- 
opening the study we have found on oc- 
casions that the suggester has been cor- 
rect in his contention. Naturally where 
we have overlooked or failed to arrive 
at the right disposition, we change our 
and notify the suggester ac- 
cordingly. From the foregoing it can 
be gathered that we think a Suggester § 
connection with 
and maintaining employee in- 
terest in accident prevention. 

What about top management inter- 
est? In our company there is no prob- 
lem on this score. 

Our safety program was formally an- 
nounced and launched by the company 
President twenty years ago. Top man- 
department heads were 
called together specially to hear the de- 
tails of the program, which at that time 
did not embrace the ramifications of the 
program as it operates today. One es- 
sential ingredient was very much in evi- 
dence, however. We'll call it coopera- 
tion. Our top management still cooper- 
ates and actively so. 

We don’t have passive managerial 
support in our safety activities. Whether 
an employee is in executive, supervisory 
or other capacity, we want and need 
and try to get that individual’s active 
interest and aid in the prevention of ac- 
cidents. 


decision 


Plan is valuable in 


arousing 


agement and 


Conclusion 

In this accounting we have briefly 
discussed some features of the safety 
program of the Consolidated Gas Elec- 
tric Light and Power Company of Bal- 
timore. The methods followed by this 
company have produced a modest degree 
of success in preventing accidents. 

To summarize: we regard investiga- 
tions and inspections as essential pro- 
cedures in our search for necessaty facts. 
Another vital consideration is keeping 
alive the interest of top management and 
other company personnel in the safety 
program. 

These three I’s—Investigation, In- 
spection and Interest—may be called the 
cornerstones on which our accident-pre- 
vention program is founded. 
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The Use of Infra-Red in Drying Pottery 


By R. E. Gould, B. B. Evans and A. M. Flannigan 


Executive Vice President, Plant Manager and Laboratory Technician, respectively, 


of Buffalo Pottery Co. 


Reprinted Courtesy of Bulletin of the American Ceramic Society 


ROM 90 to 150 minutes may be 

considered as the minimum time 

for forced drying hotel china flat- 
ware. This is usually done in continu- 
ous or periodic dryers using hot air as 
the heating medium. 

If this type of drying were to be used 
in connection with an automatic jigger- 
ing machine, with a production of 80 to 
100 dozen per hour, then 150 or 200 
dozen moulds would be required for any 
given item. The usual life cycle of a 
plaster mould is about 200 fillings be- 
fore the mould is worn out. Therefore, 
approximately 35,000 dozen of the item 
being made would be theoretically man- 
ufactured. This amount far exceeds the 
practical limit which can be sold in a 
reasonable period, and the time alone 
required to make this quantity would be 
excessive and badly unbalance 
even the largest bisque stock. 


would 


The unpleasant alternate is frequent 
mould and machine changes, where, in 
a small shop, the profit from labor sav- 
ing on the machine would possibly be 
entirely consumed, especially if the line 
to be made on the automatic machine 
were to be expanded to include from 30 
to 50 items, or better, all of those shapes 
which have a minimum sale of 1000 or 


Fig. 2—Loading end of drier. 


2000 dozen per year. The storage space 
number of moulds 
alone would be quite formidable. 

The war with its attendant labor dif- 
ficulties forced the Buffalo Pottery to 


required for this 


reconsider former adverse calculations 


in respect to the automatic jigger, and 
it appeared that the machine could be 
made to work successfully provided a 
dryer could be found which would re- 
duce the time required, from an average 
of 120 to 15 minutes. If this were pos- 
sible, the number of moulds required 
for any item would be reduced from 150 


Fig. 1—Automatic jigger and infra-red drier. 


or 200 dozen to approximately 25 dozen. 
Also, the amount of ware of any given 
item for a complete cycle of the moulds 
would be about 5000 dozen, or if this 
amount were not required, the storage 
space of this number of moulds would 
not be excessive. 

A survey of the conventional types of 
dryers indicated that they would not 
safely fit the above specifications, and 
that infra-red heating, because of the 
phenomenal results obtained in other 
fields, perhaps stood the only chance of 
being successful. 
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Fig. 4—Test specimens of bodies with thermometers 


Laboratory experiments using clay 
specimens as well as_ hand-jiggered 
pieces, indicated that ware could be 
dried within the time limit required, and 
these experiments were gradually in- 
creased in scope until a continuous ma- 
chine capable of drying the production 
of a hand jigger, or about 25 dozen per 
hour, was developed. 

The success of this last dryer was good 
enough to risk the construction of a con- 
tinuous electric infra-red machine capa- 
ble of taking the production of the auto- 
matic jigger. This dryer was constructed 
and so placed that it could be eventually 
made into an integral part of the auto- 
matic jigger. Figs. 1, 2 and 3 show lay- 
outs of automatic jigger and dryer. 

Results to date are extremely gratify- 
ing, and the dryer has now run for a 
number of months so that it is now pos- 
sible to say that rapid drying can be 
done using infra-red lamps as the major 
heat source and with a mould turn-over 
on average hotel china flatware of from 
three to four times per hour. 

During this time, the following inter- 
esting results have been obtained: 

(1) From 12 to 15 minutes are all 




















that is necessary to dry the average hotel 
china plate to a hard enough state so 
that it can be removed from the mould 
without fear of distortion. 

(2) There is little evidence that the 
moulds become saturated after continu- 
ous use, and the ware, after a 16-hour 
operation is as dry as that which is ob- 
tained during the first hour. It has been 
found possible to increase the density of 
the plaster mixture to the maximum. 

(3) The automatic jiggering machine 
which has an average capacity of 85 to 
90 dozen per hour requires only 25 to 
30 dozen moulds for a complete com- 
ponent on any one item. 

(4) The infra-red appears to be most 
effective during the first stages of dry- 
ing; i.e., up to the point where the ware 
has released from the mould. After this, 
hot air is more effective which would 
seem to indicate that these two drying 
agents are best used together. 

(5) It has been found that pieces 
will crack in the dryer which have an 
unsound internal structure; i.e., some 
foreign matter such as wood, plaster, 
dirt, or air blebs present in the middle 
of the piece. This is considered a prac- 


inserted. 


tical advantage, as the number of defec- 
tive pieces from the bisque fire is re- 
duced. 

(6) It has been observed that the 
making of flat ware must be done as 
carefully as by hand. Faults tending to 
cause drying cracks cannot be corrected 
by infra-red. 

(7) No apparent difference has been 
observed between the drying of pieces 
with a large amount of surface moisture 
and those which are jiggered rather dry. 
The same has been observed in respect 
to the use of “hard” and “soft” clay. 

(8) It appears that results are better 
than with the conventional methods of 
hot air drying in respect to warpage. 
This may be due to the even application 
ofthe heat, or may be traceable to the 
machine operation which is more consis- 
tent than that done by hand. 

(9) Results indicate that the color 
of the clay has a marked effect on the 
rapidity of drying. This is natural, as 
it is known that the heat ray is absorbed 
by dark colors and reflected by light. It, 
therefore, appears to be practical to add 
dark colored aniline dyes to the clay in 
order to take advantage of this feature. 
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Fig. 6—One-inch thick specimen 3% 
= Curves: C-1, plain white body; C-2, white body, white sur- 
60 70 face; C-3, white body, black surface; C-4, black body 


inches from lamp. 


Curves: A-1, plain white body; A-2, white body, white sur- 
face; A-3, white body, black surface; A-4, black body 


(10) At Buffalo rates power costs ob- 
tained so far range from 34/100 to 
45/100 of a cent per dozen plates. In 
view of the good results obtained and 
the flexibility of the machine in making 
a large number of items, this cost ap- 
pears to be within reason. ‘There is the 
additional fact that the power factor is 
aided because of the low reactive kva 
of the infra-red lamps. These costs do 
not contain the other items such as lamp 
expense, depreciation, repair, etc., which 
appear, at the present time, to be very 
nominal. 

Various laboratory experiments were 
run to determine the reasons for the suc- 
cessful rapid drying which was being 
done. For example, it was thought de- 
sirable to determine the rate of heat pen- 
etration into the clay, and whether or 
not there was an actual heating effect 
from the inside out, due to this method 
of heat application, or if this were a 


Fig. 7—One-fourth-inch thick specimen 1% inches from lamp. 
Curves: D-1, plain white body; D-2, white body, white sur- 
face; D-3, white body, black surface; D-4, black body 


case of surface absorption only. Further- 
more, the difference in drying of differ- 
ent colored bodies was quite apparent in 
the production unit and appeared to 
merit some further study. 


Two test specimens were used, as shown in 
Fig. No. 4. The heat in the bottom part of 
these specimens was measured at 5-minute in- 
tervals when placed under a 250 Watt infra- 
red lamp using two distances from the heat 
source, i.e. 14% in. and 3% in. Specimens 
were made to. test the effect of four colors, 
as follows: 


(1) The regular body with sufficient lamp- 
black added to make it visibly black. 

(2) The regular body with a thin coating 
of lamp-black applied to the surface. 

(3) The regular body with a thin coating 
of white precipitated magnesium-oxide on the 
surface. 

(4) The regular body without the addition 
of colorant or any coating. The results are 
shown in Figs. No. 5 through No. 8. 

A study of the heating-up curves appears 
to indicate that color plays an important 
role, not only in the heating-up to equi- 
librium, but also in the final temperature ob- 
tained. It would, therefore, appear that the 
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efficiency of the dryer could be increased 
taking advantage of this fact. 

It further appears that the temperature of 
the clay is caused by the surface absorption 
of the heat ray, and there is little evidence 
of ray penetration. To check this, however, 
various tests were made by placing a high 
speed sensitive film underneath % in. thick 
test specimens of plastic clay and exposing 
the test pieces to the infra-red lamp for 
periods of 3 to 15 minutes. The developed 
films gave no indication whatsoever of ex- 
posure. These data were not absolutely con- 
clusive, however, and it might well be that 
with other types of lamps there could be 
definite ray penetration. 

In conclusion, it appears that rapid drying 
of clay ware can be successfully accom- 
plished by means of infra-red heating. The 
undeniable advantages of a high mould turn- 
over; a large saving in factory space, and 
the development of a piece of machinery 
which can readily lend itself to automatic 
operation, should prove that this type of 
apparatus is worthy of future consideration 
in similar installations. 


The authors acknowledge with sincere 
thanks the kind help given them by Querm- 
back Electric, Inc., and Mr. R. B. Benz of 
Buffalo Niagara Electric Corporation in the 
development of this installation and the writ- 
ing of this paper. 


Fig. 8—One-fourth-inch thick specimen 342 inches from lamp. 
Curves: E-1, plain white body; E-2, white body, white sur- 
face; E-3, white body, black surface; E-4, black body 
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Alfred C. Marshall - 


LFRED C. MARSHALL, direc- 
tor, consultant and chairman of 
the operating council of The Detroit 
Edison Company and a former member 
of the Board of Trustees of the Edison 
Electric Institute, died Feb. 9, at De- 
troit, following a short iilness. His 
death was caused by an injury received 
from a fall which occurred on Jan. 28. 
Mr. Marshall had retired in May, 1944, 
as president of Detroit Edison, a posi- 
tion he had held since 1940. 

He was born in Middletown, Ohio, 
Sept. 26, 1872. He was educated in the 
Detroit public schools and graduated 
from the University of Michigan in 
1893 with a Bachelor of Science degree 
in Electrical Engineering. In 1932, the 
University of Michigan conferred upon 
him the honorary degree of Master of 
Science in Engineering. Wayne Uni- 
versity honored him in 1943 with a de- 
gree of Doctor of Arts in Business Ad- 
ministration. 

Mr. Marshall was first employed by 
the Public Lighting Commission of the 
City of Detroit from 1894 to 1899. In 
1899, he became Chief Engineer of the 
Rapid Railway System and left this or- 
ganization in 1904 to become an engi- 
neer on construction work for The De- 
troit Edison Company. He was ap- 
pointed General Manager of the Port 
Huron Light and Power Company in 
1905, and in 1911, he was elected As- 
sistant to the President of the Eastern 
Michigan Edison Company. He became 
a Vice-President of The Detroit Edison 
Company in 1913, and in 1923 was 
made General Manager. In 1940, he 
became President and General Man- 
ager. From March 16, 1943, to May 
16, 1944, he served as President and re- 
tired from this position on May 16, 
1944. Mr. Marshall had been a Direc- 
tor of The Detroit Edison Company 
continuously since 1920. 

He had held many official positions 
and memberships in Detroit and na- 
tional engineering, industrial, and civic 
organizations. For many years he was ac- 
tive in the affairs of the Edison Electric 
Institute and its predecessor the Na- 
tional Electric Light Association. He 
was a Fellow in the American Institute 
of Electrical Engineers and a member of 
the American Society of Civil Engineers, 
Engineering Society of Detroit, Alumni 
Advisory Council, University of Michi- 
gan; Michigan Electric Light Associa- 
tion, executive committee, Association of 
Edison Illuminating Companies; and a 


EDISON ELECTRIC INSTITUTE BULLETIN 


member of United States Chamber of 
Commerce. 


Harvey M. Cushing 


ARVEY MORSE CUSHING 

for 22 years Chief Mechanical 
Engineer for Buffalo Niagara Electric 
Corporation, and one of the -nation’s 
authorities on steam power generation, 
died Jan. 31, 1945, at his home in Buf- 
falo, N. Y., after an illness of several 
months. He was 69 years of age. 

Mr. Cushing was born in Rockford, 
Ind., Dec. 5, 1875. He was a gradu- 
ate of Massachusetts Institute of Tech- 
nology in 1899 with a degree of Elec- 
trical Engineer. Upon leaving M.I.T. 
he had charge of the installation and 
operation of the 100 kw dynamo, motor 
and lighting equipment in the Janney 
Manufacturing Company’s new factory 
at Ottumwa, Iowa. In January, 1900, 
he began as a tester in the Dynamo and 
Motor Department of the Western 
Electric Company, Chicago plant, and 
6 months later joined the General Elec- 
tric Company, remaining in various ca- 
pacities, until December, 1914. 

Mr. Cushing had been associated with 
Buffalo Electric and 
cessor companies since 1915 when he 
joined the Buffalo General Electric 
Company as Chief Mechanical Engi- 
During the first 6 years of his 
service with the company, he supervised 


Niagara prede- 


neer. 


the inside electrical construction in all 
substations and all engineering—both 
electrical and mechanical—of the 
Charles R. Huntley Steam Stations at 
Buffalo. 

Upon his appointment as chief engi- 
neer Jan. 1, 1922, Mr. Cushing was 
in complete charge of all electrical, me- 
chanical and structural designing, draft- 
ing and construction for the company. 


While serving in this capacity, several 


new substations, an addition to the main 
office building and other miscellaneous 
erected. 
He also directed the engineering and 


structures were designed and 
construction involved in increasing the 
generating capacity of Huntley Stations 
during the period from 1925 to 1932. 
In 1933 he had 


steam-electric-generating 


supervision over 
station-design 
for the Niagara Hudson System and as- 
sociated companies, designed the Oswego 
Steam Plant and supervised construction 
of the steam generating facilities at 
Schenectady. Since 1941, he had been 
a Consulting Engineer for Buffalo Ni- 
agara Electric Corporation. 
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He was a member of the Buffalo En- 
gineering Society; American Society for 
‘Testing Materials; American Institute 
of Electrical Engineers; American Soci- 
ety of Mechanical Engineers; and a 
member of Prime Movers Committee 
of the Edison Electric Institute. 


Philip H. Gadsden 


HILIP H. GADSDEN, who re- 

tired on Jan. 1, 1942, as senior vice- 
president of The United Gas Improve- 
ment Co. of Philadelphia, died in his 
78th year at his home in Philadelphia 
on Feb. 27. Mr. Gadsden was a former 
trustee of the Edison Electric Institute. 
His career as a public utilities executive 
spanned a period of more than forty 
years. He began it in 1900 as vice-presi- 
dent of the Consolidated Railway and 
Lighting Co., of Charleston, S. C., be- 
coming president of that company in 
1903. 

He was vice-president of the Charles- 
ton Light and Water Company from 
1907 to 1917 and a member of the Fed- 
eral Electric Railways Commission in 
1919. During the World War he was 
chairman of the board of the 
American Electric Railway Association 
and chairman of the National Commit- 
tee on Public Utility Conditions. 


war 


Mr. Gadsden was also chief of the 
Philadelphia District Ordnance Office 
of the War Department during the 
first World War. He was president of 
the American Electric Railway Associa- 
tion in 1921, president of the Southern 
Gas Association in 1922 and president 
of the Eastern States Gas Conference 
in 1923. He became vice-president of 
the United Gas Improvement Company 
in 1919, remaining with that organiza- 
tion until his retirement in 1942. For 
several years in the ’30’s he spent much 
time in Washington as chairman of the 
Committee of Utility Executives. 

Born in Charleston, S. C., Oct. 4, 
1867, Mr. Gadsden was a graduate of 
the University of South Carolina in the 
Class of ’88 and received a Doctor of 
Laws degree from the university in 
1918. He was admitted to the South 
Carolina bar in 1890 and served in the 
South Carolina House of Representa- 
tives from 1893 to 1898. 

He was a director of the Fidelity 
Mutual Life Insurance Co., a director 
of the United States Chamber of Com- 
merce from 1921 to 1929 and president 
of the Philadelphia Chamber of Com- 
merce from 1921 to 1929. 
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HE transmission of power by 
aerial open wire circuits is the 
oldest and most widely used means 

throughout the country as it is the most 

economical method, and when properly 

constructed and protected, requires a 

minimum of maintenance. There are 

times, however, when an insulated cable 
is preferred and it becomes necessary to 
choose the kind of cable best suited for 
the service. Naturally, the three major 
insulations—impregnated paper,  var- 
nished cambric and rubber have been 
used. For the low voltage range rubber 
predominates with impregnated paper 
taking first place for 15 kv and over. 

Varnished cambric cables have been used 

for all voltages up to 15 kv and in a 

few cases higher voltages. 






















The selection of the kind of insulation 
to use for aerial cables requires consid- 






eration be given to several factors, such 
as range of ambient temperature, oper- 
ating temperature, weight and diameter 
of the cable, ease of installation, span 
length and sag allowable, vibration ef- 
fects, weather resistant properties and 
maintenance. 












The range of ambient temperatures 
may, in some sections of the country, be 
an important factor, particularly the 
lowest values, as in the case of paper 
cables with no load or lightly loaded 
where the contraction of the oil may re- 
sult in high vacuum and _ ionization, 
which in time, may cause failure. This 
condition is intensified, if during the 
Summer period, very high ambient tem- 
peratures are experienced, which with 
the temperature rise due to the load, will 
cause very high internal pressures and 
sheath stretching, if not splitting. Then 
when the cable is cold again, the vac- 
uum-ionization effects take place. Some 
of this effect can be overcome by the 
low gas pressure cable which eliminates 
the oil expansion effects and prevents a 
vacuum occurring by a constantly ap- 
plied gas pressure. 

The range of ambient temperature is 
Not important to either rubber or var- 
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nished cambric cables except that the dif- 
ference between the highest temperature 
and the ambient temperature will give 
the temperature range and thereby influ- 
ence the conductor size. 

Although impregnated paper cables 
have the highest operating temperature 
with varnished cambric next and then 
rubber, they also have the highest ther- 
mal resistance, again varnished cambric 
next and then rubber. This means for a 
given voltage and load it usually hap- 
pens that the conductor size will be 
closely the same for all those kinds of 
insulation. However, impregnated pa- 
per cables have the lowest insulation 
thickness, again varnished cambric and 
then rubber. This means that up to the 
covering over the insulation, paper 
cables will have the smallest diameter, 
then varnished cambric and rubber. If a 
three-conductor cable is selected, it is 
possible to use sector shaped conductors 
for paper cables which will further re- 
duce its diameter. There have been a 
few varnished cambric cables made with 
sector shaped conductors but it is not 
usual practice. 

Impregnated paper cable usually will 
have a lead sheath covering, although 
there have been installations where a re- 
inforced rubber jacket has been used in 
order to eliminate the use of lead. How- 
ever, when a rubber jacket is used there 
is the possibility of moisture getting 
through in time and perhaps failure; 
also the internal pressure due to the oil 
and the possibility of the oil affecting the 
rubber could cause the jacket to fail. 
Varnished cambric cables should 
have a lead sheath although a_ rubber 
jacket has been widely used and with 
less chance of failure than in the case of 
a paper cable. Rubber cables can be 
installed without a lead sheath and may 
or may not have a braid covering. 


also 


The use of a lead sheath on aerial 
cables introduces several disadvantages. 
Due to its density, it adds considerably 
to the weight of the cable. As it is only 
slightly elastic, internal pressures can 
















easily cause stretching. If oil is fed from 
reservoirs at joints along the lines, it 
may cause ratcheting and split sheaths. 
If solid filled joints are used, as stated 
previously, it will result in vacuum on 
no load and voids in the insulation, in- 
tensified in the Winter time and weaken- 
ing of the insulation. Probably the great- 
est shortcoming of lead sheaths is failure 
by intercrystalline fracture. This is 
caused by vibration and also by the 
working of the lead due to temperature 
changes resulting in lead fatigue. We 
consider cable movement as a major 
problem in manholes. We must also 
consider cable movement on aerial lines 
as important. We have points of loops 
or sags along the line. As the cable heats 
and cools the lead is stretched and then 
contracted, ripples or wrinkles will form 
and in time, the lead splits. For aerial 
lines, alloyed lead sheaths will stand up 
better than straight commercial lead, but 
there is still room for improvement and 
both cable manufacturers and utility en- 
gineers are now studying this problem. 
There are certain similarities between 
lead sheathed cables operating in ducts 
and manholes, and in the air. We are 
not yet sure that the same kind of lead 
sheath is good for both. 


The standard is to use either 2 per 
cent tin or 34 per cent antimony in lead 
sheaths for aerial cables. As tin is not 
available at present, antimonial sheaths 
are furnished. Up to about 20 years ago 
it was Customary to use 3 per cent tin or 
1 per cent antimony. It was believed at 
the time that equally good results were 
obtainable with the reduced contents and 
at the same time they were easier to run 
on the lead press. 
today that the reduction was correct to 
do. I understand our telephone friends 
like 1 per cent antimony. Their prob- 
lem is fairly similar to ours as they have 
cable movement due to daily change in 
temperature from the heat of the sun 
and get failures like ours for aerial 
cables. 

The diameter and weight of the ‘cable 


We are not so sure 
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are important as they influence the size 
of the messenger to carry the cable, 
which is also dependent upon the span 
between poles, the allowable sag of the 
cable and the wind and ice loading. For 
design purposes we take a 100 foot span 
and 18 inch sag with the following wind 
and ice loading depending upon the geo- 
graphical location as given in A.S.A. 
Standard C-22-1941 “Safety Rules the 
Installation and Maintenance of Elec- 
tric Supply and Communication Lines” : 
Loading District 

Radial Thickness of Ice 


Horizontal Wind Pressure 
Temperature 0° F. 


Heavy 
1/2” 


Table I gives a comparison of the 
diameter, weight of cable and size of 
messenger we would recommend for the 
three kinds of insulation for 4.15 kv op- 
eration to carry 1500 kva load and also 
for 13.8 kv operation to carry 5000 kva 
load in each district. A factor of safety 
of 2 is normally used in determining the 
size of messenger. There is quite a 
spread in the breaking strength of the 
messenger which accounts for the use of 
the same size for the paper and var- 
nished cambric cables. Also, the reduc- 
tion of 1/16 in. only for a rubber cable 
is due to that being the next size mes- 
senger and results in a higher factor of 
safety than 2, more nearly 3. 

Although we have manufactured lead 
sheathed aerial cables, we have felt for 
some time that a non-leaded, rubber-in- 
sulated -cable has advantages which are 
worth consideration. As indicated in 
Table I, the weight of the cable is less, 
the possibility of lead troubles eliminated 
and the size of messenger is less. How- 
ever, the elimination of lead sheath and 
the use of braids on rubber insulated 
cables introduced other undesirable fea- 
tures. We are all acquainted with the 
unsightly appearance after a few years 
of braided aerial cables. 
tion of the braid comes from two sources, 


The deteriora- 


the natural rotting due to weathering of 


Diam. of 
Cable 


Condr. 
! (Ins.) 


Insulation Size 


+ Ib./Sq.Ft. 


W eight of 
Cable 
(Lb. per Foot) 
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the braid and also the rotting due to the 
flow of the charging current over the 
braid to grounding points. This dis- 
charge or drainage current may result in 
sparking and ionization of the air with 
the formation of ozone and also ionized 
nitrogen. The latter, in the presence 
of moisture, will form nitrous acids, 
which in turn, will attack the braid. 
With the destruction of the braid, the 
insulation is exposed and if it is not a 





Medium Light 
1/4” 0 
4 lb./Sq.Ft. 9 Ib./Sq.Ft. 
iS” E; 30° F. 





corona resistant type insulation, quick 
attack by ozone and in time failure. For 
voltages up to about 2 kv this condition 
is not very serious but increases in its 
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non-fibrous sheath could be found, we. 


would be nearer the true design of an 
aerial cable. 

When we were first studying Neo- 
prene and its electrical characteristics as 
a possible insulating material, we noted 
its extremely high surface leakage re. 
sistance. As the problem of aerial non- 
metallic shielded cable is one of leakage 
current flow, it was suggested that a 
comparison of the surface leakage re. 
sistance of braids and Neoprene be made, 
(Okoprene is the compound we use and 
which contains about 60 per cent Neo- 
prene. ‘There is no rubber in the com- 
pound.) 

After determining the values of sur- 
face resistivity for braids and Okoprene, 
both wet and dry, the amount of surface 
discharge current was calculated for dif- 
ferent distances bet ween grounding 
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16 2 
LENGTH OF CABLE DISCHARGING 


Fig. 1—Comparative Values of Charging Current Drain. 


effects as the voltage increases. ‘This 
means that it becomes necessary to use 
a ground shield over the insulation. The 
drainage of the charging current is taken 
care of but the deterioration of the braid 
from natural still Al- 


though this is a solution of the problem 


rotting exists. 
with respect to the protection of the in- 
sulation, we feel that it is expensive for 
moderate voltages and if a non-metallic, 


TABLE I—COoNSTRUCTION OF AERIAL CABLES 


Size of Steel Messenger (Ins.) 
Loading District 
Medium 


Heavy Light 


5 kv. Rating 


Paper s 45 
Var. Cam. ( i 5.2 
Rubber i c 2.4 


7/16 
7/16 


5 


15 kv. Rating 


Paper 97 6.2 
Var. Cam. 46 78 
Rubber : 4.3 


points, using standard transmission line 
formulae. They could not be measured 
because of the low magnitude of cur- 
rents involved. However, similar curves 
have been actually measured with lower 
surface resistances and longer lengths 
and found to check the calculated 
curves, 

Fig. 1 shows the calculated values of 
discharge current for the dry and wet 
conditions. The curve is for a 
braided cable under wet conditions. ‘The 
second curve is for the same cable with 
a dry braid. The surface resistance of 


top 


the wet braid is about 50 megohms perf 


inch and for the dry braid about 20,000 
megohms inch. The dry braid is 
satisfactory from a discharge viewpoint, 
but braids take up moisture so this de 
sirable condition will only exist in 4 
dry hot atmosphere. The two bottom 
curves are for the Okoprene covered 
The currents are about one: 
third of the dry braid and almost the 
same for the wet and dry condition be 


per 


cables. 
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COPPER PLATE 























Fig. 2—Visual Corona Test Between Metal Plates. 


cause the surface resistance is closely the 
same: 200,000 megohms per inch for 
wet surface and 250,000 megohms per 
inch for a dry surface. 

The replacing of a braid covering on 
a rubber insulated cable with Okoprene 
removes the weathering shortcoming of 
a braid. Question arose as to the possi- 
bility of corona discharge where the sur- 
face was in partial contact with a 
eround injuring the Okoprene as will 
happen to non-corona resistant insula- 
tion. If the voltage at which corona ap- 
pears is Close to the operating voltage, 
there is a chance at points along the line 
that it would occur. 

Tests were made to determine the 
voltage at which corona would occur on 
both braid covered and Okoprene cov- 
ered cables both wet and dry. These 


i tests were made with the sample placed 


between two flat plates which are 
grounded, as shown in Fig. 2. Voltage 
was applied to the conductor of the cable 
and the voltage at which corona ap- 


peared and disappeared noted. The re- 


sults are given in Table II. 


The Okoprene covered cables require 
a higher voltage to cause corona and 
there is only a moderate drop in voltage 
for a wet surface as compared to a dry 
surface. For a braid covering the wet 
surface causes a drop of 50-70 per cent 
in the voltage to cause corona from that 
for a dry surface. In the case of braided 
cables this corona voltage can be lower 
than the operating voltage. 


COPPER PLATE 
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“COPPER BINDING TAPE CRIMPED TO MESSENGER 


OKOPRENE COLOR-CODED PROTECTIVE COVERING 


OKOLITE HIGH-VOLTAGE OIL-BASE INSULATION 





OKOLOY COATED COPPER CONDUCTOR 


= COPPERWELD IN-BUILT MESSENGER 


Fig. 3—Ohkolite-Okoprene Self-Supporting Cable With In- 


These results indicated that a rubber 
insulated cable with an Okoprene cov- 
ering over the insulation should have a 
longer life in service than a braid cov- 
ered cable. To prove that this is so, 
cables with both kinds of covering were 
installed in our Proving Grounds and 
7500 volts applied between the conduc- 
tors on a 4150 volt design. The braid 
covered cables show evidences of the 
braid rotting away in five years and we 
found the braid burnt away under the 
cable ring with corona cutting having 
started, while the Okoprene covering 
after five years shows no signs of any 
weathering or electrical damage. Until 
further experience is obtained, we are 
limiting the operating voltage to 5 kv 
for these Okoprene covered cables. 

We prefer the use of three single-con- 
ductor cables, twisted together, for aerial 
use if there is to be a transmission of 
three phase power with the Okoprene 
covering over each cable. However, if 
a customer desires, we will furnish Oko- 
prene jacket overall or a braid overall. 
This adds to the cost of the cable with- 
out any additional benefits. 





ee 





TasLe I]—VisuaL Corona: Frprous vs. OKOPRENE-SHEATHED CABLES 





Insulated for 5 Kv, 3 Phase-V olts to Ground 


No.1 AWG 

Fibrous 

Covered 

(Volts) 

Cables Tested Dry 

Corona Discharge Appeared 
Corona Discharge Disappeared 
Equivalent Phase Voltage 


3300 
2800 
5720-4850 


After 24 Hours Immersion 


Corona Discharge Appeared 
Corona Discharge Disappeared 
Equivalent Phase Voltage 


1800 
1000 
2130-1730 


—_—_— —__—— — ——— 


4/0 4WG 
Fibrous 
Covered 


(Volts) 


No.1 AWG 
Okoprene 
Sheath 
(Volts) 


350,000 CM 
Okoprene 
Sheath 

(Volts) 


4600 
4100 
7970-7110 


5000 
4200 
8660-7270 


4300 
2800 
7450-4850 


4400 
4000 
7630-6930 


4800 
3900 
8310-6750 


1300 
$50 
2250-1470 





a == ——!} 


Built Messenger. 


As aerial circuits operated at 
higher voltages than 5 kv, either of two 
designs are possible, a metal shielding 
tape over the insulation on each conduc- 
tor with an Okoprene covering or a 
braid, although the former is preferred 
because of its longer life, or a conduct- 
ing Okoprene covering directly over the 
insulation. This conducting Okoprene 
is not the equivalent in conductivity to 
a metal shielding tape, but as the cables 
are in contact very frequently and in 
short distances, the surface resistance is 
very low and the charging current will 
not cause a voltage to be built up on the 
surface. For the present we are limiting 
the operating voltage to 15 kv. For 
higher voltages, the metallic shielded 
cable would be used and either the Oko- 
prene covering over the shielding or a 
braid. When the conducting Okoprene 
is used, it is necessary to consider it as 
a shielding when making splices and 
terminations. 


are 


During the last five years interest has 
been taken in improving the methods 
for installing aerial cables. The cus- 
tomary practice is to string the messen- 
ger, the application of the cable rings, 
pulling in of the cable and then riding 
the messenger to properly space the cable 
rings. This has held the cable lengths 
to not much over 750 ft. The wearing 
of the cable at the rings is well known 
both from movement as well as spark 
discharging due to poor contacting. We 
are all acquainted with the telephone 
company practice of a machine which is 
drawn along the messenger which binds 
the cable and messenger together with 
This same idea can be 
introduced into power cables, only in 
this case they are bound together at the 

(Continued on page $4) 


a metal binder. 
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Transmission and Distribution Committee Meeting 


ESTRICTED in attendance to its 

official membership, the Trans- 
mission and Distribution Committee 
held its regular winter meeting Feb. 15 
and 16 at the William Penn Hotel in 
Pittsburgh. Invitations to our regular 
guest list were cancelled following the 
O.D.T. request for travelling curtail- 
ment. 

A special feature of this meeting was 
the presentation of four papers by mem- 
bers of the T & D Committee of the 
Pennsylvania Electric Association whose 
meeting was held concurrently. Two of 
these reports were on subjects investi- 
gated by the Pennsylvania Electric As- 
sociation committee and suggested for 
further handling by Edison Electric In- 
stitute on a national basis. 


The first of these papers was pre- 
sented by Mr. W. R. Wilbur, Metro- 
politan Edison Company, and covered 
simplification of design of line hardware 
used in rural construction, and the pos- 
sibility of reducing the number of items 
at present manufactured for this pur- 
pose. 

The second paper was by Mr. J. W. 
Anderson, Philadelphia Electric Com- 
pany, on fractional horsepower house- 
hold units and distribution system prob- 
lems that may be expected to arise if 
post-war volume sales of such equipment 
as domestic air conditioning and deep 
freeze units materialize in the different 
types of load indicated by present trends. 
Questions of design and problems asso- 
ciated with the choice of motors were 
discussed by Mr. J. H. Joyce, General 
Electric Company. 

Mr. J. G. Charest of the Pennsyl- 
vania Power & Light Company reported 
on the results of a Distribution Trans- 
former Fuse Rating Study. New type 
fuse links for improved operation were 
described and discussed by Mr. E. H. 
Yonkers, Joslyn Manufacturing & Sup- 
ply Company, and by Mr. G. F. Lincks, 
General Electric Company. 

Mr. E. H. Kendall, Chairman of the 
Line Hardware Subcommittee, reported 
on the status of the following eight ac- 
tive specification projects now in prog- 
Tess: 

1. Pole Steps (TD-15) 
2. Steel Clevises for 


Guy Strain Insu- 


lators (TD-21) 


Frank Sanford, Chairman 


. Pole Guards 

. Lightning Arrester 
and Cutout Brackets 

. Steel Insulator Pins 

. Staples 

7. Secondary Racks 

8. Guy Hooks and Guy 
Plates 


(TD-12) 
(TD-19 and TD-20) 
(TD-17) 
(TD-14) 


(TD-11 and TD-16) 


The first three of these specifications 
are nearing final draft form and consid- 
erable work has been done on most of 
the others. 

Mr. V. E. Hill, Electrical Planning 
Engineer, Duquesne Light Company, de- 
scribed his method of recording and 
analyzing customer service interruptions 
so as to be able to determine what the 
actual interruption experience is for va- 
rious classes of customers, and what 
means can be justified from an economic 
point of view to improve service con- 
tinuity. 

A report covering the operating ex- 
perience of nine companies using Auto- 
matic Reclosing Line Sectionalizing De- 
vices was made by Mr. K. H. Ishler, 
Pennsylvania Electric Company. 

Mr. E. V. Sayles discussed the need 
for greater accuracy in Control Devices 
for Feeder Voltage Regulators, and 
urged that this matter be given more 
active consideration. 


A special session was held during the 
evening of the first day for the consid- 
eration of tentative proposals prepared 
by a Subcommittee on Three Phase Pole- 
Type Transformer Standards. 

A report based on conclusions reached 
in a study of Impulse Insulation Levels 
for Distribution Equipment was pre- 
sented by Mr. H. F. Ostman, Union 
Electric Company of Missouri. Mr. R. 
C. Morris of the same company was a 
co-author of this report. 

A moving picture prepared by the 
Kansas City Power & Light Company 
to demonstrate safety precautions to be 
taken when installing and operating 
shunt and series capacitors was shown 
by Mr. C. C. Cornelius. It was under- 
stood that this picture is available to 
others who may be interested in these 
practices. A prepared commentary ac 
companies it. 


A detailed plan developed by the Bos- 
ton Edison Company to aid in the 
restoration of service under severe emer- 
gency conditions was described by Mr. 


T. H. Haines. Mr. C. D. Brown, Wis. 
consin Electric Power Company, ex. 
plained the Wisconsin Utilities Associ- 
ation emergency aid organization for 
coordinating information regarding assis- 
tance that would be available from all 
operating companies in that area in the 
event of a severe disaster or sleet storm, 

A paper by Dr. R. J. Wiseman of 
the Okonite Company described “Fac- 
tors Which Influence Aerial Cable De- 
sign and Operation.” Mr. P. C, 
Waldron presented this report in Dr, 
Wiseman’s absence. 


A new photographic method of exam- 
ining the structure of paper cable insula- 
tion and for recording cable overlays 
expeditiously and accurately was de- 
scribed in a paper by Mr. L. Meyerhoff, 
General Cable Company. Mr. Meyer- 
hoff explained that this method has been 
found to be very useful in research work 
on high voltage cables and is a means 
of evaluating factory controls of tape 
overlays. The method has also been use- 
ful in recording wrinkles in the insula- 
tion and wax formation. It has also 
been used to some extent in studying 
cable failures. 

Mr. H. E. Kent of Edison Electric 
Institute headquarters gave a brief sum- 
mary of the work being done by the 
Joint Subcommittee on Rural Tele 
phone Service by Carrier on Power Cir 
cuits. 

A report on Impulse and Dielectric 
Strength Tests on Various Insulating 
Tapes was presented by Mr. G. B. Me 
Cabe of the Detroit Edison Company. 

Mr. Andrew Bodicky, Union Elec 
tric Company of Missouri, announced 
that the Report on A-C Network Opera 
tions for 1941 and 1943 was in final 
form and is expected to be ready for 
publication shortly. Mr. Bodicky also 
presented a paper describing methods 
used by his company in the design of 
neutral capacity to serve both AC and 
DC networks which made it possible to 
remove much system DC neutral cable 
without adversely affecting operating 
conditions. 

It was decided to cancel the regular 
May meeting of the committee. Plans 
for the next meeting will be announced 
later. 
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Accident Prevention Committee Meeting 


HE Accident Prevention Commit- 
ee of the Edison Electric Institute 
held its regular winter meeting at the 
Hotel Cleveland, Cleveland, Ohio, Feb. 
8 and 9. 

A preliminary report on the indus- 
try’s 1944 accident experience was pre- 
sented by Mr. E. J. Kreh. This report, 
based on a survey of the companies rep- 
resented on the committee, showed a 
slight decrease in both frequency and 
severity rates over the previous year’s 
experience. The summarized results of 
this survey showed: 


Sampling of 1944 Experience 


Com- 

Employees panies 
53,530 21 
24,256 22 


Electric Operations 
Combination 

A review of the industry’s experi- 
ence with resuscitation techniques by 
Mr. W. R. Smith showed that since 
1933 the Institute received reports of 
178 successful cases, which, but for the 
timely action of fellow employees, would 
undoubtedly have been added to the list 
of fatalities. Of the 178 near fatalities, 
60 were traceable to the non-use of rub- 


Frequency Severity 
10.02 1.16 
10.29 2.01 


H. O. Sprinkle, Chairman 


ber gloves and eight of these involved 
potentials of 550 volts or less. Many 
successful cases of pole top resuscitation 
were also reported. 

The third release in a series of Ac- 
cident Information Exchange Bulletins 
was also submitted by Mr. Smith. These 
called attention to serious accidents and 
near accidents which have occurred in 
the industry. 

Comments on the rubber situation 
submitted by Mr. T. R. Claffy, Presi- 
dent of the W. H. Salisbury Company, 





1943 Rates 


Frequency Severity 
11.73 2.07 
12.18 2.74 





Chicago, for the information of the 
members, indicated that stocks of crude 
rubber continue to be low and that man- 
ufacturers are being pressed to shift 
from natural to synthetic rubber “to the 
limits of technical feasibility.”” No fur- 
ther changes in crude rubber content for 
line hose, insulator hoods and blankets 


appear to be contemplated for the pres- 
ent. Gloves and sleeves are still being 
made entirely from natural rubber. 

Mr. Claffy reassured the committee 
that present linemen’s goods made dur- 
ing the emergency are safe and are 
rendering satisfactory service. He also 
stated that no one has suffered because 
of lack of availability. Utility com- 
panies, however, were urged to conserve 
their present stocks by all reasonable 
means and to caution regularly all line- 
men and others using rubber goods 
which contain synthetics, that these 
items require more careful handling to 
avoid snagging or lasting distortion. 

Although several cases were reported 
where linemen were not satisfied with 
fabrics substituted for leather in safety 
belts and straps, one representative re- 
ported that his men find this equipment 
so satisfactory that it is doubtful they 
will go back to leather when it again 
becomes available. 

Details of a survey made by Mr. D. 
C. Stewart on the question of personal 
hazards involved in the grounding of 
secondary A-C systems, indicated that 


Some of the Key Men in Accident Prevention—EEI Accident Prevention Committee and Guests at Cleveland Meeting. 


Seated, left to right—W. R. Smith, Public Service Electric & Gas Company; H. H. Berman, Consolidated Gas Electric Light & Power Co. 
of Baltimore; C. M. Mosher (Secretary), Edison Electric Institute; H. O. Sprinkle (Chairman), Monongahela West Penn Public Service 
Company; J. O. Leslie, Gilbert Associates, Inc.; J. B. Porcher, The Ohio Edison Company; D. C. Stewart, Niagara Hudson Power Corporation; 
G. S. Diehl, The Pennsylvania Water & Power Company; C. N. Rakestraw, The Cleveland Electric Illuminating Company; Ray Metzger, 


The Toledo Edison Company. 


Standing—R. P. Douglas, The Detroit Edison Company; E. J. Kreh, Duquesne Light Company; H. 


N. McConnell, Ebasco International 


Corporation; H. P. Allen, Rockland Light & Power Company; E. C. Rue, Boston Edison Company; J. P. McCann, New England Power Service 


Company; D. T. Lacey, Central Illinois Public Service Company; E. L. Ide, The United Illuminating Company ; 


W. T. Rogers, Ebasco Services, 


Inc.; E. M. Jasper, National Safety Council; E. E. Beck, Idaho Power Company; Alexander Maxwell, Edison Electric Institute; F. W. Frecker, 
The Ohio Power Company; H. J. Burtqn, Consumers Power Company. 
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the committee favored retaining present 
code provisions which permit selective 
treatment on individual cases and situa- 
tions. The importance of good mainte- 
nance was emphasized, however, and 
also the desirability of making provision 
for the prompt detection of accidental 
grounds and their elimination as soon 
as possible. 

The study of Low Voltage Employee 
Fatalities by Mr. D. C. Stewart, based 
on 252 electric shock and burn cases as 
reported by the industry in 1941, 1942 
and 1943, showed that 19 of them in- 
volved less than 500 volts and might 
have been prevented if rubber gloves and 
rubber sleeves had been worn. In a 
number of other cases involving higher 
voltages, faulty grounding practices were 
considered to have been a factor, such 
as pulling in “dead” wires near ener- 
gized wires, energized truck bodies and 
the like, where injuries might have been 
prevented if temporary protective 
grounds had been placed on the wires, 
truck bodies, etc., while they were in a 
position where contact might be made. 

Plans were made to gather informa- 
tion on Lost Time Accidents by means 
of a brief questionnaire addressed to 
safety men throughout the industry. The 
results of this analysis will be 
marized and made available to the in- 
dustry as a guide to where efforts should 
be concentrated. 

Mr. R. P. Douglas presented a re- 
port on the subject of returning service 
men and safety problems. The commit- 
tee agreed that this question is largely 
for individual companies to work out 
and that there could be no one uniform 
policy for all. The regular safety pro- 
gram carried on for the benefit of pres- 
ent employees was considered an ade- 
quate training medium for the return- 
ing veteran. 

Mr. H. H. Berman, Safety Director, 
Consolidated Gas Electric Light & 
Power Company of Baltimore, presented 
the second in a series of papers on How 
We Do It. Mr. Berman considered 
that cornerstones of his company’s acci- 
dent prevention program are Investiga- 
tion, Inspection and Interest. Safety 
Investigations in this company are aimed 
at the prevention of accidents rather 
than at the fixing of responsibility. The 
main purpose of Safety Inspections is to 
provide an additional check on condi- 
tions and employee practices to see that 
safe conditions are maintained. Binding 
all together is active Interest and co- 
operation of all employees, including de- 
partment heads and top management. 


sum- 


EDISON ELECTRIC INSTITUTE BULLETIN 


Further plans were made under the 
sponsorship of Mr. D. T. Lacey to co- 
operate with interested groups in the 
presentation of talks on subjects related 
to electrical safety. 

Mr. W. T. Rogers presented attrac- 
tively printed copies of the committee’s 
study on Linemen Cutout Accidents. 
This report analyzes the causes of such 
accidents and suggests preventive mea- 
sures that may be taken. Copies may 
be obtained from Edison Electric Insti- 
tute Headquarters at 10c. each. 

Similar Reports on “The Care and 
Use of Linemen’s Rubber Protective 
Equipment” and on the “Care and Use 
of Pole Climbing Equipment” were re- 
ported by Mr. E. C. Rue to be in final 
draft form. He expects they will be 
ready for publication soon. 

A preview of a new sound-slide film 
titled ““Pole Top Pals” resulted in much 
favorable comment. This film was pre- 
pared under the direction of Mr. E. C. 
Rue of the Boston Edison Company in 
cooperation with the Liberty Mutual 
Insurance Company, and is the first of 
a series of such films to be sponsored by 
the Subcommittee on Visual Education 
under the Chairmanship of Mr. C. N. 
Rakestraw. After some minor improve- 
ments are made, copies of this film will 
be available to the industry at a nominal 
cost. An announcement in an early issue 
of the BULLETIN will tell those inter- 
ested where and how they may obtain 
a copy of the film. Another film for 
which it is felt there is a real need is 
one dealing with the public and electri- 
cal hazards. This film would cover such 
things as fallen wires, kite flying in the 
vicinity of overhead lines, climbing poles 
or towers, and the use of cranes and 
The film 
would be shown before school groups, 
at Grange meetings, clubs, etc. It would 
point out the many benefits derived from 
the use of electricity but at the same 
time it would call attention to the haz- 
ards that should be avoided in the inter- 
est of public safety. 

A feature of the second day of the 
meeting was a frank “off the record” 
discussion of various problems of special 


derricks near overhead wires. 


concern to safety men. This session was 
considered one of the highlights of the 
meeting. The discussion was led by Mr. 
G. S. Diehl. 

It was reported that the Poster Com- 
mittee Chairmen of the American Gas 
Association, Edison Electric Institute 
and the Public Utilities Section of the 
National Safety Council, are coordinat- 
ing their efforts to’ produce posters to 
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be distributed by the National Safety 
Council, based on actual needs of each 
industry as indicated by their accident 
Some of these posters will be 
on general subjects covering the entire 
field, others will apply specifically to the 
Gas and Electric Industry to meet their 
respective accident prevention program 
néeds. 

Mr. W. T. Rogers, Publicity Chair- 
man, reported on the extensive publicity 
given the committee’s summaries. This 
information is regularly presented to the 
industry through reports and articles in 
the BULLETIN and other magazines. Di- 
rect constructive assistance in accident 
prevention is also provided by a series of 
monthly releases sent to safety directors 
in the industry. Many encouraging and 
appreciative acknowledgments were re- 
ported to have been received. 


studies. 


The next meeting is scheduled to be 
held at the Roosevelt Hotel in Pitts- 
burgh on May 24 and 25, 1945. 


Factors Which Influence 


(Continued from page 81) 


factory, shipped to the job and installed 
in one operation by placing rollers at 
each pole and pulling the cable through. 
Lengths of 1200 ft to 1500 ft can be 
easily pulled and it is not necessary to 
ride the messenger. 

The copper binder tape has a lay of 
about 5 in. to 6 in. so it provides a very 
short distance for the drainage current 
to flow. As the cable is bound tightly 
to the messenger, there is no wearing of 
the insulation. In the case of a single 
conductor cable, if the messenger has the 
correct conductivity, such as obtainable 
with copperweld cable, then we have the 
best set-up for a single phase power cir- 
cuit. 

Fig. 3 shows the construction of an 
Okolite-Okoprene self-supporting cable 
with the in-built messenger. 

The motion picture that I am going 
to show is an installation of a three-con- 
ductor, 2/0, 4150 volt aerial installa- 
tion with the self-supporting feature. 
The cable was made at the time that 
Neoprene was critical so that we had to 
use a braid covering over the assembled 
conductors. We would have liked to 
use Okoprene over each conductor and 
no braid overall. The ease of installa- 
tion as well as splicing and terminating 
is shown. 
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The Board of Directors of New Jer- 
sey Power & Light Company has an- 
nounced the election of WILLIAM F. 
Moszs as a Vice-President in charge of 
Customer and Employee Relations, 
RaLpH N. MALEHORN as Comptroller, 
PauL M. LenuHArRT as Secretary and 
Assistant Treasurer and Mrs. EUNICE 
G. ACKERMAN as Assistant Secretary. 
The appointment of NorMAN L. NEL- 
soN as Internal Auditor has also been 
recently announced. 

Mr. Moses who has been Domestic 
Sales Manager for New Jersey Power 
& Light Company came to Dover from 
Cortland, New York, where he was 
District Manager for New York State 
Electric & Gas Corporation, an affiliated 
Company. Previous to 1944 he was 
employed in sales work for New York 
State Electric & Gas Corporation in Au- 
burn, Geneva and Binghamton, his ser- 
vice with that organization beginning in 
1915. 

Mr. Malehorn began his business ca- 
reer in 1913 with York Haven (Pa.) 
Water & Power Company which was 
later purchased by Metropolitan Edison 
Company, an affiliate of New Jersey 
Power & Light Company. From 1923 
to 1935 he was an accountant with head- 
quarters at Reading, Pennsylvania. In 
1935 Mr. Malehorn was transferred to 
New Jersey Power & Light Company 
where he has served as Accounting Offi- 
cer and as Secretary and Assistant Trea 
surer, 

Mr. Lenhart became associated with 
Metropolitan Edison Company in Read- 
ing in 1925 and was transferred to 
Dover, New Jersey, in 1935, serving in 
the Treasury Department of New Jersey 
Power & Light Company. 

Mrs. Ackerman has been Secretary to 
the Vice-President and General Man- 
aver of New Jersey Power & Light 
Company from 1935 to 1943. In 1943 
she became Secretary to the President. 

Mr. Nelson was accountant for Staten 
Island Edison Corporation from 1924 to 
1927 following which he joined a pub- 
lic utility service company as head of 
the audit review department. Since 
1941 Mr. Nelson has been employed by 
NY PA NJ Utilities Company (parent 
Company of New Jersey Power & Light 
Company) as Report Specialist and 
Senior Accountant. Mr. Nelson joined 
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the staff of New Jersey Power & Light 
Co. on January 1, 1945. 


Wa tter D. Kune has been elected 
general counsel and also a member of 
the board of directors of Consumers 
Power Company. 

In both capacities Mr. Kline succeeds 
CLypE J. Hotmes, whose resignation 
because of ill health was accepted by the 
board of directors. Mr. Holmes, who 
has been associated with Consumers and 
predecessor companies for 38 years, had 
a major role in the development of the 
company, which now operates in 57 
Michigan counties, supplying electric 
service to 500,000 customers and gas 
service to 225,000. 

Mr. Kline has been with the Com- 
pany’s legal department since 1916. For 
the last several years he has held the 
title of general attorney. He was grad- 
uated from the University of Michigan 
in 1907 and engaged in private practice 
in Battle Creek for a number of years. 

In 1914 Mr. Holmes moved to Jack- 
son and became general counsel for the 
predecessors of Consumers Power Com- 
pany. He assisted in the handling of 
legal work in connection with the organ- 
ization of the present company in 1915. 
In 1929 he was elected a vice-president 
of Consumers. He has resigned this 
position along with those of general 
counsel and director. 


W. R. Way, formerly Assistant Gen- 
eral Superintendent of the Operating 
Department, The Shawinigan Water 
and Power Company, has been promoted 
to the position of General Superinten- 
dent, filling the vacancy caused by the 
retirement of C. R. Rem. ArtTHur S. 
GALL, formerly Superintendent of Dis- 
tributing Stations, has been appointed 
Assistant General Superintendent of the 
Operating Department. 


Evmer K. Hic ey has resigned as 
General Auditor of Middle West Ser- 
vice Co. and has accepted the position of 
Controller of Public Service Co. of 
Oklahoma, Tulsa. 

RopMAN McCLanaHAN, Vice-Pres- 
ident and Controller of United Public 
Utilities Corporation, Chicago, Illinois, 
formerly associated with Middle West 
Service Company, has been elected to 
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succeed Mr. Higley as General Auditor 
of Middle West Service Co. 

L. E. Nasu, assistant to the General 
Auditor of Middle West Service Com- 
pany, will continue in that capacity and, 
in addition, will act as Assistant to the 
Controller. 


W. E. MircHELt, vice-president and 
general manager, Georgia Power Co., 
Atlanta, has been appointed by the U. S. 
Chamber of Commerce to its Natural 
Resources Department committee for 


1944-45, 


CorNeELIus W. DeForest has re- 
tired as vice-president of the Columbia 
Engineering Corp., New York, and au- 
tomatically from its affiliate the Cin- 
cinnati Gas & Electric Co. 

A native New Yorker, Mr. DeForest 
obtained his early experience with the 
General Electric Co., Schenectady, and 
with the Brooklyn Edison Co. and the 
United Electric Light & Power Co., 
New York. He went to Covington, Ky., 
42 years ago as chief engineer of the 
Cincinnati, Newport and Covington 
Street Railway Co. and of the Union 
Light, Heat & Power Co. in Covington 
and Newport when these companies be- 
came affiliated with the Union Gas & 
Electric Co., now the Cincinnati Gas 
& Electric Co., under Columbia Gas & 
Electric control. Mr. DeForest was 
brought to Union Gas as electrical en- 
gineer of both the Cincinnati and Ken- 
tucky companies subsequently to be made 
manager of the electrical department and 
later vice-president of the Union Gas 
& Electric Co. in charge of engineering 
and operation of the electrical depart- 
ment. In 1916-18 he supervised con- 
struction of the West End power sta- 
tion, as well as the new underground 
transmission and distribution system. 

To meet the increased local demands, 
the Columbia Power Co. was organized 
in 1923 and Mr. DeForest was made 
vice-president, with the special assign- 
ment of selecting a site and supervising 
the design and construction of a new 
power station. The site at Columbia 
Park was chosen and the plant was 
placed in operation in 1926. The sta- 
tion, supplying Cincinnati and surround- 
ing areas, has increased its capacity two 
and one-half times over its initial ca- 
pacity. When the Columbia Engineer- 
ing Corp. was organized he was put in 
charge of the electric division. 


Prentiss M. Brown, chairman of 
the board, Detroit Edison Co., has been 
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made a member of the business advisory 
council of the U. S. Department of 
Commerce. 


Lee C. Wise is now district agent in 
charge of electric and water systems re- 
cently acquired by the Pacific Gas & 
Electric Co. at Willits, Fort Bragg and 
adjacent areas in northern California, 
it was announced by the company which 
took over operation of the properties 
Jan. 1 from the California Public Ser- 
vice Co. Preparations to improve trans- 
mission facilities in the area and to link 
local lines with P. G. & E.’s intercon- 
nected system are underway. Mr. Wise, 
with the P. G. & E. since 1930, re- 
cently was commercial agent of the St. 
Helena and Calistoga area. The new 
properties are part of the company’s 
North Bay division under the direction 


of Clifford Bartlett. 


Announcement of the election by the 
board of directors of the Southern Cali- 
fornia Edison Co. of additional officers 
for the company, all from the present 
management organization have been 
made by Harry J. Bauer, president. 

E. R. Davis, assistant general man- 
ager since 1932, was elected vice-presi- 
dent and assistant general manager. Mr. 
Davis is one of the foremost construction 
engineers in the electric utility indus- 
try and was one of the chief engineers 
of the Edison Big Creek-San Joaquin 
hydro electric development. His activity 
in the electrical industry of southern 
California dates from 1896 and he has 
been identified prominently with the ad- 
vancement of technical phases of elec- 
trical engineering and operation. 

N. B. Hinson, who also has been 
closely identified with the operating and 
engineering of the company for many 
years, was elected vice-president and ex- 
ecutive engineer. Mr. Hinson is chair- 
man of the Pacific Southwest Power In- 
terchange Committee, which is one of 
the most important factors in the direc- 
tion of generation and utilization of 
electric power for war industry in this 
area. He had held a number of execu- 
tive engineering positions in the com- 
pany with which he first became identi- 
fied in 1906. He. was appointed chief 
engineer and chairman of the company’s 
engineering committee in 1934. 

RALPH R. WALBRIDGE, commercial 
manager of the company since 1939, 
was elected vice-president and will have 
charge of business development activi- 
ties of the company. He has had wide 
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experience in Edison commercial affairs 
both in the company’s district organiza- 
tion and as a management officer. 

R. C. McFappen, manager 
since 1939, has been appointed assistant 
vice-president to assist in the adminis- 
tration of commercial and new business 
activities of the company. Mr. McFad- 
den has been associated with the com- 
pany since 1916, 


sales 


H. W. Tice was elected vice-presi- 
dent and will continue as manager of 
operation, the position he has held since 
1941. Mr. Tice, who, before his affilia- 
tion with the Edison company in 1922, 
was identified with the electrical manu- 
facturing and steel manufacturing in- 
dustries, became operating engineer for 
the company in 1927 and assistant man- 
ager of operation in 1937. 

R. G. KENYON, assistant vice-presi- 
dent since 1942 and formerly advertis- 
ing manager, has been elected vice-presi- 
dent and will continue in charge of 
industrial relations for the company, the 
activity in which he has been engaged. 
Mr. Kenyon first was employed by the 
Edison company in 1917 and became ad- 
vertising manager in 1932 after serving 
in the accounting, securities and employ- 
ment departments. 

Gait C. LarKIN, a member of the 
Edison organization since 1922 and gen- 
eral counsel since 1942, was elected vice- 
president and general counsel. He will 
continue as directing head of the com- 
pany’s law department. 

O. V. SHOWERS, assistant secretary 
of the company since 1917 and a mem- 
ber of the company’s investment depart- 
ment was elected secretary to succeed 
the late Clifton Peters. 


K. B. Ayres, superintendent of elec- 
tric transmission and distribution for the 
San Diego Gas & Electric Co., has re- 
tired after completing 34 years of ser- 
vice. Starting in 1911, Mr. Ayres helped 
install the company’s first underground 
electric distribution system in San Diego. 
As a superintendent of construction for 
San Diego’s northern districts, he pio- 
neered the surveys and original construc- 
tion for electric systems in Escondido, 
San Marcos, Vista, and Rincon, as well 
as providing tie-ins between these areas 
and Oceanside. Promoted to superin- 
tendent over the company’s entire elec- 
tric distribution and transmission sys- 
tem in 1918, he managed the building 
of a greater part of San Diego’s present 
system. During his 21 years of active 
membership in the Pacific Coast Elec- 
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trical Association he held chairmanships. 


on many important committees. 


Changes in the executive personnel of 
New York State Electric & Gas Corp., 
Ithaca, have been announced. 

WILLIAM G. HICKLING, vice-presi- 
dent in charge of operations, assumed 
additional duties as general manager and 
A. W. MILLIKEN, vice-president and 
manager of the company’s eastern divi- 
sion, was made superintendent of opera- 
tions. Under the change, Mr. Hickling 
continues as head of operating matters 
on a state-wide basis and in addition, 
the company’s five division managers and 
the heads of safety and personnel report 
to him. 

Mr. Hickling joined New York 
State Electric & Gas in 1941. He began 
his utility career in 1919 as engineer 
with the Penn Public Service Co., prede- 
cessor of the Pennsylvania Electric. In 
1937, while continuing as vice-president 
of that company, he was moved to Erie, 
Pa., and was made president of the Erie 
Lighting Co., the position he held until 
he associated with NYSEG. 

Mr. Milliken was associated with 
the New Bedford (Mass.) Gas & Edi- 
son Light Co. from 1922 until 1939, 
and advanced from a results engineer 
in the power plant to assistant and then 
manager of the electric department of 
the company and then to assistant gen- 
eral manager. He was made a vice-pres- 
ident and became manager of NYSEG’s 
eastern division in 1939. 


Two personnel changes in the super- 
visory force of the Columbus and South- 
ern Ohio Electric Co., Columbus, Ohio, 
were announced recently when CHARLES 
Z. GILLIVAN was appointed general su- 
perintendent and Eart E. Hartsock 
was made assistant general superinten- 
dent. 

Mr. Gillivan, who has been chief en- 
gineer since 1937, was called to fill the 
new position after 40 years of service 
with the company. As general superin- 
tendent Mr. Gillivan will continue to 
supervise the engineering and assume ad- 
ditional duties in supervision and the 
operation of company property. 

Mr. Hartsock has been associated 
with the company since 1926 during 
which time he had filled various posi- 
tions in the transportation and electric 
divisions. During the past two years 
he has acted in the capacity of system 
operator. 

(Continued on page 88) 
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committee on Development and Re- er Fis Boers 'S a Carer. ma .80 2.00 
SORTER. CASES)  00.06:000606420006 R x -15—Boilers, uperheaters, econo- 
-8—Utilization Voitage Standardiza- mizers, Air Heaters and Piping, 
tion Recommendations (10/42).... .20 .50 Rr re 1.00 2.50 
1-4 -Wave Shape of ais Phase ee Condensers and - _ 
ectifiers—Engr. Report No. a umps, 1 oth near eee i 
Joint Subcommittee on Development F-12—Combustion, 1938 (11/38).... 1.00 2.50 
I. and _Reswarch (8/42 » eteant Sai bkies .50 1.25 =-1¢—Sellers,  onegen | Piping 
4—Low Frequency ielding in mizers, Air Heaters an iping, 
Telephone Cables—Engineering Re- 3937 (22/87) .2000% hae: ae 2.35 
port No. 48—Joint Subcommittee on E-15—Oil and Gas Engines, | ‘1936- 
Development and Research (5/42). .80 2.00 COEF COBIET) 55 65:000005%:60048088 .40 1.00 
J-l—Positive Disconnection of Distri- E-14—Turbines, Condensers and 
bution Circuits During Faults to Pumne, 2987 (9/87) cccccssccess £0 1.50 
Ground—Engineering Report No. 47 E-11—Combustion, 1937 (9/37)..... .80 2.00 
—Joint Subcommittee on Develop- E-10—Fower Station Chemistry, 1937 a 
ment and Research (4/42)....... .60 1.50 COT? weenie bboeeeweee as ehassees «ae 75 
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Non- 
Accounting Members Members 
D-11—Turbines, Condensers, Feed- 
water Heaters and Pumps, 1936 
CIEZOO). 646.544 p95 5'b va ee Odds be we $0.60 $1.50 
D-10—Oil and Gas Engines, 1935- 
1906. (IGIIE) « 6énc0cdracersconsers 40 1.00 


—Superposition of High Pressure 
Non-Condensing Equipment on oe 
isting Power Stations (10/36). 25 


-65 
D-7—Combustion, 1936 (10/36) .... .60 1.50 


D-6—Boilers, Economizers, Air Heat- 





ers and Piping, 1936 (9/36)..... .60 1.50 
D-5—Power Station Chemistry, 1936 

ER GEOIRR + husa.5 tank es al praia eee acme ecare .20 -50 
C-8—Oil and Gas Engines, 1934-1935 

(SOUED): Accsipueciewstise cect emeaen -50 1.25 
C-6—Combustion, 1935 (8/35) ..... 80 2.00 
C-5—Turbines, Condensers and Feed- 

water heaters, 1935 (7/35) ...... 40 1.00 
>-4—Boilers, Economizers, Air Heat- 

ers and Piping, 1935 (7/35) ..... -60 1.50 
B-8—Steam Generation (8/34) ..... -60 1.50 
B-7—Oil and Gas Engines (8/34)... .40 1.00 
B-5—Station Piping, 1934 (7/34) 2 -60 1.50 
B-4—Turbines, 1934 (6/34) ....... -40 1.00 
B-3—Condensers, Feedwater Heaters, 

Evaporators, and Boiler Feed 

ig a” YE” > RS SR eee ey 45 1.15 
A-7—Stoker Equipment and Furnaces 

EEL anEY! Wee vercsebesseatas aces -60 1.5u 
A-6—Pulverized Fuel (8/33) ...... 75 1.85 
A-5—Fower Station Chemistry (7/33) .40 1.00 
- 3urning of Liquid and Gaseous 

Fuels 2 eee ee .30 75 
D-3—Turmnes CBs338)  ssscccsscncss -75 1.89 
A-2—Station Piping (8/33) ........ -60 1.50 


TRANSMISSION AND DISTRIBUTION 


COMMITTEE 
L-1—Cable Operation—1942 (12/44) .50 1. 


K-6—Cable Operation—1941 General 


CD/4ER ectartnendbsaneeeian -50 1.25 1.3 


K- 4—-A-C Network Operations, 
1938-1940 (4/43) wcccccccee 60 1.50 1 
J-5—Ice and Wind Loading Tables 
for Overhead Line Conductors (Re- 
vision of Tables 85 to 96 of the 
Overhead Systems Reference Book) 
1942 


a2 


25 
K-10—Line Clearing Manual 1944 1-9 copies 35¢c. 


vo 


-60 


the hncedace Say tdenes> eases 1-4 copies 10c. 
J-3—Cable Operation, 1940 (8/42). 50 1.25 
H-6—Distribution Transformer Load 

supervision (3/42). ..eccevscascs 60 1.50 


H-5—Cable Operations, 1939 (1/41). 160 1.5 


G-5—Cable Operation, 1938 (1/40).. .60 il 
G-1—A.C. Network Operation, 1936- 

IMSS COPE: nuanced gacanuuwesinee .80 2 
F-16—Cable Operation, 1937 (12/38) .60 i. 
F-10—Tree Trimming Practices 


CAREER) -éccnkseawdcessetabeedaxs .20 50 
F-9—Conductor Sags and Tension for 

Rural Lines (10/38) .........00. 40 1.00 
F-7—Economical Distribution Trans- 

formers Loading and Thermal Per- 

formance of Distribution Trans- 

SOSMEIIS CUI NOO cea csecsseccncans -40 1.00 
F-6—Lightning Proof Transmission 

LE AUVEED 36 oeektk vekeoleae oes -60 1.50 
F-3—Distribution Transformer Load 

Characteristics (4/38) ..... hime 1.00 2.50 
F-1—Treatment and REE nd of 

Creosoted Pine Poles (2/38) ..... .30 75 


E-17—Cable Operation, 1936 (12/37) .60 i. 
E-8—A.C. Network Operation, 1934- 
rere .70 1 
D-17—Cable Operation, 1935 (12/36) .60 1 
D-9—Principles and Practices in 
Grounding (10/36) ..... ee err 40 1 


50 


-60 
50 


-00 


SUGGESTIONS FOR SPECIFICATIONS 


10 to 49 copies 25% discount 
50 or more copies 50% discount 


MS-1—Suggestions for Specifications 
for Standard Dial Constants for Al- 
ternating Current Watthour Meters 
eur  csheseadesebohasigeaeanas -10 
MS-2—Suggestions for Specifications 
for Coordinated and Standardized 
Low Voltage Metering Current 
Transformers (8/40) ......e.ee0. -10 
MS-3—Specifications for Standard 
Current Transformers for Primary 
eS rn -10 
MS-4—Specifications for Indicating 
and Cumulative Demand Register 
OE MOWER 3S ccuctccacuchens -10 
D-1—Suggestions for Specifications 
for Bolts and Nuts (5/37)....... .20 
TD-2—Suggestions for Specifications 
for Strand Eye Anchor Rods 
CAP OED £6.054408 654s ocdeenueeden* 10 
TD-3—Suggestions for Specifications 
for Lag Screws (10/38) ........ -10 
TD-4—Suggestions for Specifications 
for Eye Bolts (6/39) ...... swsae ae 
TD-5—Suggestions for Specifications 
for Eyenuts and Eyelets (4/41).. .10 
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Accounting 
TD-6—Suggestions for Specifications 
for Steel Crossarm Braces (5/40) .$0.10 
TD-8—Suggestions for Specifications 
for Straight Tinned Copper Con- 
nectors (10/40) 
TD-9—Specifications for Single Tube 
Seamless Copper mateo Sleeves 
(10/42) cecccceecreeecscereeeces 
TD-10—Suggestions for Specification 
for Rolled Steel Washers (5/40).. 
TD-51—Suggestions for Specifications 
for Low and Medium Voltage Fin- 
Type Lime-Glass Insulators (2/43) 
TD-61--Suggestions for Specifications 
for Type “A” Untreated Douglas 
Fir Crossarms (11/40) 
TD-62—Suggestions for Specifications 
for Type “B’” Untreated Douglas 
Fir Crossarms (11/40) 
TD-71—Suggestions for Specifications 
for Insulator and Pin Threads and 
Gauges (5/37) ..cccccsecceccecs .10 


General Commercial 
Committees 


Lighting 
Typical Promotional Programs — 
Home Lighting Equipment (1941)  .35 


Power 

G-4—Electric Metal-Melting 
CEFER)  nonccsvtsneseseracesecree 

F-11—Electrification of Oil Refineries 
BNE OS cic alan tniea ddiasaieeedia sss .30 

C-13—Steam and Electrical Require- 
ments of Hotels (12/35) 


Furnaces 


C-2—Steam and Electrical Require- 
ments of Office Building (4/35)... .30 
Power Sales Manual (1941) ........- 50 
Water Heating 
1-5 Standardization of 
Water Heating Equipment 


Electric 
(10/41) .20 


National Educational 
Programs 


Commercial Cooking 


Commercial Cooking Survey, 1942..$0. 
Sales Training Manual—Commer- 
cial Electric Cooking, 1941. 


Domestie Cooking 


Meals Go Modern Electrically.... 
(Special prices in quantity) 


Electric Kitchens 


It Can Happen In Your Kitchen. .$2.80 per 1 


How to Plan a Modern All-Electric 
Kitchen . 
The Principles of Kitchen Planning .2 





Films 
“Dealer Education”—Series of 10 
films and 10 discussion manuals 
Five on basic selling and five on 
product selling, i.e., refrigerators, 


EDISON ELECTRIC 


Non- 
Members Members 


$0.10 


10 


75 


(mem 
be Ts 
only) 


. -$2.00 per 100 
2 25 


ranges, roasters, water heaters 

and laundry equipment. Price 

on meter basis for entire series. ..$125 to $275 

Lighting Booklets 

Better Light—Better Sight—Better 

PHOMUNON:  as6scdsccesedencicess $1.50 per 
Better Light—Better Sight—Better 

LO ae err rere errr 0 
Better Light—Better Sight—Better 

SN ua dt. arta midintaeereuSee: page er eed $1.50 per 1 
POE SEE da cine dcr aacccseages 4.50 per 1 

Lighting Films 

“Time to Relight”-—(Commercial) 

sound slide 15 minutes, “35 

MUNN Sidiaina O45 08 e-ni0-008 Se $10.00 1 & dis 
“Light Up— Step Up” — (In dus- 

‘trial) sound slide 15 minute 

75 pictures ...cccccccvcese $10. Se) ot *' 
“You Can Do Something About “Tt” 

—(Home) sound slide, 15 min- 

utes, 95 pictures .........- saec* * 
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H. SPIEHLER, formerly associated 
with the Dayton Power & Light Co., 
Dayton, Ohio, but for the past 18 years 
connected with the Columbia Engineer- 
ing Corp. with headquarters in Cincin- 
nati, has rejoined the Dayton staff as a 
mechanical consulting engineer. 

Promotions in the power production 
and transmission departments of South- 
western Gas & Electric Co. 
recently announced. 

J. Ropert WELsH, 
the company for sever ral years as super- 
intendent of power, was promoted to 
the position of operating superintendent. 
Mr. Welsh joined the company in 1940, 
having formerly been employed as chief 
engineer by the L. E. Myers Co. 

R. S. Moncrier, formerly chief engi- 
the company’s Arsenal Hill Sta- 
tion has been promoted to the new posi- 
He 
has been with Southwestern since 1925. 
Mr. Moncrief will be succeeded as chief 
engineer at Arsenal Hill by J. WEEMs 
TWIL_Ley, formerly machinist, 
having been employed at the plant since 
1926. 

WILLIAM J. Gooce, 


engineer, has been promoted to the new- 


have been 


who has served 


neer at 


tion of supervisor of power plants. 


station 


formerly relay 
ly-created position of supervisor of trans- 
of all 

lines 


of the com- 
transmission from power 
tension terminals. 


mission, in charge 
pany’s 


stations to low 
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The fifth promotion announced by the 
company was that of PauL Gunny, 
chief dispatcher, at the Arsenal Hill 
plant, who will serve as liaison agent 
between the departments of production 
and transmission, while continuing to 
perform load dispatching duties. 

In announcing the promotions, F. M, 
Wilkes, president, stated they were made 
“both recognition of outstanding 
work for the company in meeting war- 
time power production demands.’ 


in 


Rospert B. McCuure, who has been 
a power engineer since 1926 with the 
Cincinnati Gas & Electric Co., has been 
appointed supervisor of the industrial 
development division of the company, 
He replaces CuesTER K. STERRETT, 
who recently took over an executive po- 
sition with the Chamber of Commerce 

Portland, Ore. 


Georce A. OrROK, Jr., has been ap- 
pointed acting assistant superintendent 
of engineering, Boston Edison Co, 
Cuester W. McGItv becoming head 
of electrical section, ExLwoop A 
CHURCH head of the transmission and 





the 


station planning division, and R. L 
EWELL, assistant head of the mechani 


cal division. All these appointments “ 


in the engineering department. 











No? 
Members Members 
Wiring 
Rewiring for Commercial and I 
dustrial Buildings ........ .$0.25 $0.2 
Handbook of 
sign—1937 5 
Basic Factors 
| oe 2 
Covered Neutral Cable. Hel Sell 
Adequate Home Wiring 193 5 25 
Commercial Buildi 
farket 1929 e 25 
» +t} .. 
Films 
Cc 7 Re-Wiring lantert 
, \\ te S s 
Miscellaneous, Reference 
Books, etc. 
( for Electricity Meters seatauar io ) $2.00 
Good Ra Reception (1937)... 100 copies 4.00 
1000 ay 25.00 
3000 ag 60.00 
5000 = 95.00 
Objec I Rates, 1933-19 80 2.00 
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and Wind Loading Tables for 

Overhead Line Conductors (Revi- 

sion ‘of Tables 85 to 96 of the 

Overhead System Reference Book) 

TOES | kiesexvesdetueeeschabsaken 1-4 copies 1% 

| 
Power Sales Manual, plus Sec. 12-13- 

14 Of 1944 (1941) .ncccccccccce 4.75 7 
Ra _ Meee ee eT yee 10.00 = 23, 
Re for Commercial and Indus- 

Suildings (1941) ......... Pr 
Ss ning Manual—Commercial 

Ek GENE CISEL) a5:0.05-00rve 1.50 1 
Storr g and Strength of Wood 

P —_ a Study of Wind 

Gus POO) a.se.s:06'b-0-e0 een aen.ee 2.00 5 
Weekly, Mo mnt hly and Annual Statis- 

CDE. Kika peeusa ek aad nase sae .00 2 

(Ir relude »s Annual Statistical Bulle- 

tin: Weckly Electric Power Ont- 

put: Monthly Electrical Research 

Statisti j 

Periodicals 
Better Light—Better Sight ‘News (9 

issues yearly) ..cccccscevcesse $0.75 $0 
Edi _E a ctric Institute Bulletin d 

oh By che ees a ea | 
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(Continued) 
ADVISORY COMMITTEE 
ee ARR here eee er ee Ene oc Georgia Power Company, Atlanta, Ga. 
ER Rie SG Ss Ka bhp ber Dan avec aes et Engineers Public Service Company, New York, N. Y. 
OE. a is ahead kaa sebadbakee cs Oe Southern California Edison Co., Ltd., Los Angeles, Calif. 
GB SN kad b0Sabb ee weed ens Houston Lighting and Power Company, Houston, Tex. 
5 Meh in 0s wb ee yan vie eas daee cowed Pacific Gas and Electric Co., San Francisco, Calif. 
DOM Tr TIT yo oi bs 5 ss cnincdarsuakencadsee Texas Power & Light Company, Dallas, Tex. 
ee ee a yes a vue panes ance Consolidated Gas Electric Light & Power Co., Baltimore, Md. 
B45) CRMs svn hace esas The Cleveland Electric Illuminating Company, Cleveland, Ohio 
kk EN Os cine saad atsee ness tachmeeas Northern States Power Co., Minneapolis, Minn. 
De Ws SE isd vo tia niwd anebenceasnttens datatan Nebraska Power Company, Omaha, Neb. 
SAMUS, TONED ono icicc ss Caccnccdscas The Hartford Electric Light Company, Hartford, Conn. 
Be Wns. 5 5h4 4608S a5.0hscabeaeeeaewes The North American Company, New York, N. Y. 
Fi Mah ces nksad os bedeheeeenall Columbia Gas and Electric Corp., New York, N. Y. 
Cie Eis cc pandineccceeseanan Electric Bond and Share Company, New York, N. Y. 
Pei Fe: BI os nin Kanes cswenendeeskuceas Philadelphia Electric Company, Philadelphia, Pa. 
DD Wr gies can bas cedsassceeale eons San Diego Gas and Electric Company, San Diego, Calif. 
Fi SR a wacbidi sk acdonenatanescadweakees Duquesne Light Company, Pittsburgh, Pa. 
WERaU: BEC RREBAN oc g oc ccdncedcdsin Union Electric Company of Missouri, St. Louis, Mo. 
IEE an, SEL b fab io dis Kewanee deweaae donk New England Power Association, Boston, Mass. 
ee ink eb.n Sones en bakebeesaues New Orleans Public Service Inc., New Orleans, La. 
H. Hoparr Porter............- American Water Works and Electric Co., Inc., New York N. Y. 
PAUL A. SCHOELLKOPF.........:eee08: Buffalo Niagara and Eastern Power Corp., Buffalo, N. Y. 
Fe Bs I a. aici Suis 0 WS de db Ke 5465 ewer tees ob tues The Middle West Corp., Chicago, Ill. 
COE Te. NR hits hha wnca teehee cen American Gas and Electric Company, New York, N. Y. 
E:: eS MES 6 cba d cessed eek vendagun Public Service Electric and Gas Company, Newark, N. J. 
De We: PN ase rescbasdagesawed rianeeee Wisconsin Electric Power Company, Milwaukee, Wis. 
pO Pere Tre eer ee The Commonwealth & Southern Corp., New York, N. Y. 
ee ee Oe ap eee, ee ene The Commonwealth & Southern Corp., New York, N. Y. 


CHAIRMEN OF COMMITTEES (1944-45) 


Accident Prevention, H. O. SPRINKLE...........-+.. The Monongahela West Penn Public Service Co., Fairmont, W. Va. 
Accounting Division General, H. R. FLANEGAN........--00 00 cece cee eees Philadelphia Electric Co., Philadelphia, Pa. 
Customers Activities, W. A. KBLLY...........eccceeeeees Consolidated Gas Electric Light & Power Co., Baltimore, Md. 
eee AAS: DMRS oa 6 04sec eed eede 006d eres ae Wisconsin Public Service Corp., Milwaukee, Wis. 
Dinentathon, FT. PRAM aa 5 i. a sos cis cadens aeesekengesseceent Columbia Gas & Electric Corp., New York, N. Y. 
Plant Accounting and Records, A. V. SCHWARTZ.......0200 2000. es0ees Columbia Engineering Corp., New York, N. Y. 
Purchasing and Stores, T. W. AYTON..........cececeeeeeeeceees Indianapolis Power & Light Co., Indianapolis, Ind. 
De Tee: US 356600 0655540904 hee er edbks bose 04 ons sen’ ha seeRwES Ebasco Services Inc., New York, N. Y. 
Commercial Division General, GEORGE M. OUSLER...... 22.2600 eee e ees eee e eee Duquesne Light Co., Pittsburgh, Pa. 
Engineering Division General, E. S. FIBLDS.......0..0000 eee eee eees The Cincinnati Gas & Electric Co., Cincinnati, Ohio 
ieee aie, Gi, te Rs 8 ii 565s a aWan'n 64 edd... s0senduns yess West Penn Power Co., Pittsburgh, Pa. . 
Hodraulic Power, Patt, BE. LROGVOR soo occ ccecccesasvesces esrecsoces Susquehanna Electric Co., Conowingo, Md. 
Industrial Relations, H. K. BRECKENRIDGE. ........ccccsccesccsccccesccccsess West Penn Power Co., Pittsburgh, Pa. 
SA MEE oiacke a aie on 96 Ua ddan Gawaisnwedess cede so aden csiain Philadelphia Electric Co., Philadelphia, Pa. 
Micah, 1. TH. DOGMREGS wi sion slvd onc i scdeaebcdnsegy 184496000 e0m The North American Co., New York, N. Y. 
Meter end Gervice, J. A. BEGMBM. 2.66 aia vec ccccessccscesecsesed American Gas & Electric Service Co., New York, N. Y. 
ee I CS rh ck paeiecencdecceevnnton sessed Rochester Gas & Electric Corp., Rochester, N. Y. 
Post tear Femmes, TE, GR ion inno k dead edadeeessanvekans .New Jersey Power & Light Co., Dover, N. J. 
ne wn Me Ng aa avian ¢ ana iuiediliaewadan «4 eens Public Service Electric & Gas Co., Newark, N. J. 
as Tinh. TF. A. PIE iin. 6 o.5b wen ence ene eed ue ben's The Commonwealth & Southern Corp., New York, N. Y. 
ie We Te, RR Kind oben do ohse wd be dk ewes + aed'ends ke Cee Renee Ebasco Services Inc., New York, N. Y. 
Transmission and Distribution, FRANK SANFORD..........+- ..... The Cincinnati Gas & Electric Co., Cincinnati, Ohio 


Codes and Standards (a Subcommittee of the Board of Directors), H. B. BrYANS 
Philadelphia Electric Co., Philadelphia, Pa. 
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C. W. Ketxioce, President 420 Lexington Avenue, New York 17, N. Y. 
J. W. Parker, Vice-President The Detroit Edison Company, Detroit; Mich. 
H. B. Bryans, Vice-President Philadelphia Electric Company, Philadelphia, Pa. 
H. S. Bennion, Vice-President and Managing Director... .420 Lexington Avenue, N. Y. 17, N. Y. 
GILBert W. CHAPMAN, T'reasurer American Water Works and Electric Co. Inc., N. Y. 
REAR: B: Woops, Secretary soc oo ics oc 0c0s 0s v0 nie te o's 420 Lexington Avenue, New York 17, N. Y. 


BOARD OF DIRECTORS 
(Terms Expiring 1945) 


H. B. Bryans Philadelphia Electric Company, Philadelphia, Pa. 
NE us dv aie toe heheh at owe Babee eae eee Boston Edison Company, Boston, Mass. 
J. G. HoirzcLtaw .... Virginia Electric & Power Company, Richmond, Va. 
R. H. KNow.tTon The Connecticut Light & Power Company, Hartford, Conn. 
Frank McLaucH.uIn Puget Sound Power & Light Co., Seattle, Wash. 
W. E. MircHety Georgia Power Company, Atlanta, Ga. 
W. C. MULLENDORE Southern California Edison Company, Ltd., Los Angeles, Calif. 
W. H. Sammis . The Ohio Edison Company, Akron, Ohio 
PHILIP SPORN American Gas and Electric Service Company, New York, N. Y. 
NS EEE POCO ORTT COE ee Oe EP Carolina Power & Light Company, Raleigh, N. C. 
E. S. THomMpson American Water Works and Electric Company, Inc., New York, N. Y. 

Wisconsin Electric Power Company, Milwaukee, Wis. 
cies pe eancew wee nee Public Service Electric and Gas Company, Newark, N. J. 


(Terms Expiring 1946) 


H. C. BLacKweELi The Cincinnati Gas & Electric Company, Cincinnati, Ohio 
W. H. Burke Ebasco Services Incorporated, New York, N. Y. 
WILLIAM KELLY Buffalo Niagara and Eastern Power Corp., Buffalo, N. Y. 
IF'RANK KRUESI ...Midd!e West Service Company, Chicago, IIl. 
R. E. Moopy Union Electric Company of Missouri, St. Louis, Mo. 
J. W. Parker The Detroit Edison Company, Detroit, Mich. 
H. T. PritcHArpD Indianapolis Power and Light Company, Indianapolis, Ind. 
K. M. Rosinson The Washington Water Power Company, Spokane, Wash. 
E. €. Stone Duquesne Light Company, Pittsburgh, Pa. 
R. L. THomas Consolidated Gas Electric Light and Power Co., Baltimore, Md. 
WILLIAM WEBSTER Massachusetts Utilities Associates, Boston, Mass. 
A. Emory WIsHON Pacific Gas and Electric Company, San Francisco, Calif. 
H. E. Younc Northern States Power Company, Minneapolis, Minn. 


(Terms Expiring 1947) 


I i uidnd 'a'G Sie is a oA Wik Ad wa Alabama Power Company, Birmingham, Ala. 
7, C. Bett The United Illuminating Company, New Haven, Conn. 
. A. D Oklahoma Gas and Electric Company, Oklahoma City, Okla. 
: Utah Power & Light Company, Salt Lake City, Utah 
. D. JENNISON New York State Electric & Gas Corp., Binghamton, N. Y. 
F. C. KELiocc Public Utility Engineering and Service Corp., Chicago, IIl. 
G. L. MacGrecor Dallas Power and Light Company, Dallas, Tex. 
Grover C. NEFF Wisconsin Power and Light Company, Madison, Wis. 
J. H. Potnemus Portland General Electric Company, Portland, Ore. 
P. H. Powers West Penn Power Company, Pittsburgh, Pa. 
C. C. SmitH Kansas City Power & Light Company, Kansas City, Mo. 
Frank M. WILKES Southwestern Gas and Electric Company, Shreveport, La. 
Joun S. Wise, Jr Pennsylvania Power & Light Company, Allentown, Pa. 


(Executive Committee) 


The Executive Committee consists of the following members of the Board of Directors: Messrs. 
W.C. Bell, H. B. Bryans, W. H. Burke, William Kelly, P. H. Powers, W. H. Sammis, E. C. 
Stone, John S. Wise, Jr., P. §. Young. 





